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INACTIVATED ZIKA VIRUS VACCINE

FIELD OF INVENTION
The disclosure relates to Zika virus vaccines and compositions and methods for
producing said vaccincs and administcring the vaccincs to subjects for the gencration of an

anti-Zika virus immune response.

BACKGROUND OF THE INVENTION

In 2007, Zika virus was detected for the first time outside of the endemic regions of
Asia and Africa since its discovery in a Rhesus monkey in Uganda in 1947. Since then, the
virus has caused a large epidemic in French Polynesia, spreading through islands in the
Pacific and into South and Central America by 2015 (WHO “Zika Situation Report” February
5,2016). Evidence suggests that in addition to being transmitted by Aedes species
mosquitos, other vectors may exist, and the virus may be transmitted by blood transfusion,
transplacentally, and through sexual transmission (WHO Zika Virus Fact Sheet, Feb. 2016).
Though the symptoms of Zika virus infection include mild fever, rash, and conjunctivitis,
there is a likely correlation between infection and neurological disorders, including Guillain-
Barré syndrome and microcephaly in fetuses/neonates subsequent to infection during
pregnancy. There is currently no specific treatment or vaccine for Zika virus and the only
preventative measurements involve control of the mosquito vector. Zika virus presents a
substantial public health threat due to the wide circulation of the Aedes mosquito, multiple

routes of transmission, and potentially severe neurological effects of infection.

SUMMARY OF THE INVENTION

Disclosed herein are Zika virus vaccines and compositions comprising an inactivated
Zika virus, and related methods of producing said vaccines and compositions. Also provided
are methods of administering the Zika virus vaccines for the prevention of Zika virus
infection and/or for the production of an anti-Zika virus immune response in subjects, for
example subjects at risk of being exposed to Zika virus. In particular, the invention is directed

to a Zika virus vaccine comprising an optimally inactivated Zika virus particle, wherein the
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Zika virus particle in an appropriate dose is able to seroconvert a subject that is administered
the Zika virus vaccinc with at lcast a 70% probability, preferably an 80% probability.

Each of the limitations of the invention can encompass various embodiments of the
invention. It is, therefore, anticipated that each of the limitations of the invention involving
any one element or combinations of elements can be included in each aspect of the invention.
This invention is not limited in its application to the dctails of construction and the
arrangement of components set forth in the following description or illustrated in the
drawings. The invention is capable of other embodiments and of being practiced or of being

carried out in various ways.

BRIEF DESCRIPTION OF THE DRAWINGS
The accompanying drawings are not intended to be drawn to scale. The figures are
illustrative only and are not required for enablement of the disclosure. For purposes of
clarity, not every component may be labeled in every drawing, alignments were performed
with the multi alignment package Jalview (Waterhouse et al., 2009, Bioinformatics 25 (9)
1189-1191). In the drawings:

Figure 1: Average distance tree (by % identity, nt), complete genomes.
Figure 2: Neighbor joining tree (by % identity, nt), complete genomes.
Figure 3: Pairwise alignment-Jalview (% identity, nt), complete genomes.
Figure 4: Average distance tree (by % identity, aa), E-protein.

Figure 5: Neighbor joining tree (by % identity. aa), E-protein.

Figure 6: Pairwise alignment-Jalview (% identity, aa), E-protein.

Figure 7: Alignment (blue shading: % identity, aa), E-protein.

DETAILED DESCRIPTION OF THE INVENTION
Disclosed herein are Zika virus vaccines and compositions comprising an inactivated
Zika virus, and related methods of producing said vaccines and compositions. Also provided
are methods of administering the Zika virus vaccines for the prevention of Zika virus
infection and/or for the production of an anti-Zika virus immune response in subjects, for

example subjects at risk of being exposed to Zika virus.
2
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Zika virus is a flavivirus closely related to Dengue virus and is similarly transmitted
by the Aedes specics mosquito, although other arthropod vectors for Zika virus arc possiblc.
Since it was first isolated from a Rhesus monkey in the Zika forest of Uganda in 1947, there
were very few reported incidents of human infection, especially outside of the endemic
regions of Africa and Asia until a large outbreak in French Polynesia in 2007 (Haddow et al.
PLoS Neglected Tropical Diseases (2012) 6(2), Malonce ef al. PLoS Neglected Tropical
Diseases (2016) 10(3),). The virus has since spread through islands of the Pacific, including
Oceania, and into South and Central America (WHO “Zika Situation Report” February 5,
2016).

In addition to being spread by the bite of an infected mosquito, evidence also suggests
transmission may occur between individuals, such as from the blood of an infected
individual, in utero/transplacental transmission from an infected mother to the fetus, sexual
transmission between sexual partners, and possibly by other local transmission routes. There
is a possible association between Zika virus infection during pregnancy and microcephaly in
the fetus/neonate. Microcephaly is a rare condition in which a baby’s head circumference is
significantly less than expected based on the average for their age, sex, and ethnicity. This is
a result of the brain failing to undergo proper embryonic development, and in 90% of cases is
associated with mental retardation (Rocha et al. (2016) Bull World Health Organ 8 Feb.
2016).

There is a probable association between individuals having had a prior Zika virus
infection and the incidence of Guillain-Barré syndrome, a neurological disorder in which the
individual’s immune system destroys the myelin sheath surrounding axons of the peripheral
nervous system (WHO “Zika Situation Report” February 5, 2016).

No specific treatments or vaccines for Zika virus currently exist, and the only
measures at this time to prevent infection are through vector control and avoiding travel to
regions experiencing outbreaks.

Described herein are Zika virus vaccines and compositions comprising inactivated
Zika virus that provide a safe method for generating an immune response to Zika virus,
including virus-neutralizing antibodies, that may help prevent against Zika virus infection.

Any strain of Zika virus may be used in the methods and compositions described
herein. In some embodiments, the Zika virus is an isolate from an infected subject during a

Zika virus outbreak. In some embodiments, the Zika virus is a strain isolated from Africa or
3
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from the African virus lineage. In some embodiments, the Zika virus is a strain isolated from
Asia or from the Asian lincage (includcs also strains from French Polyncsia). In some
embodiments, the Zika virus is a strain isolated from the Americas (South America, Central
America, or North America), such as a Suriname Zika virus strain. In some embodiments,
the Zika virus has a RNA genome corresponding (but not limited) to the DNA sequence
provided by GenBank Accession No. AY632535.2, KU321639.1, KU497555.1,
KU501215.1, KU509998.1, KU527068.1, KU681081.3, KU681082.3, KU707826.1,
KU744693.1, or LC002520.1.

Provided below are examples of nucleic acid sequences of the genomes of Zika

viruses that may be used in the methods, compositions, and/or vaccines described herein.

AY632535.2 NC 012532.1 Zika virus strain MR 766, Uganda, complete genome (SEQ ID
NO: 1)

AGTIGTTGATCTGTGTGAGTCAGACTGCGACAGTTCGAGTCTGAAGCGAGAGCTAACAACAGTATCAACAGGTTT
AATTTGGATTTGGAAACGAGAGTTTCTGGTCATGAAAAACCCCAAAGAAGAAATCCGGAGGATCCGGATTGTCAA
TATGCTAAAACGCGGAGTAGCCCGTGTAAACCCCTTGGGAGGTTTGAAGAGGTTGCCAGCCGGACTTCTGCTGGEG
TCATGGACCCATCAGAATGGTTTTGGCGATACTAGCCTTITTTGAGATTTACAGCAATCAAGCCATCACTGGGCCT
TATCAACAGATGGGGTTCCGTGGGGAAAAAAGAGGCTATGGAAATAATAAAGAAGTTCAAGAAAGATCTTGCTGC
CATGTTGAGAATAATCAATGCTAGGAAAGAGAGGAAGAGACGTGGCGCAGACACCAGCATCGGAATCATTGGCCT
CCTGCTGACTACAGCCATGGCAGCAGAGATCACTAGACGCGGGAGTGCATACTACATGTACTTGGATAGGAGCGA
TGCCGGGAAGGCCATTTICGTTTGCTACCACATTGGGAGTGAACAAGTGCCACGTACAGATCATGGACCTCGGGCA
CATGTGTGACGCCACCATGAGTTATGAGTGCCCTATGCTGGATGAGGGAGTGGAACCAGATGATGTCGATTGCTG
GTGCAACACGACATCAACTTIGGGTTGTGTACGGAACCTGTCATCACAAAAAAGGTGAGGCACGGCGATCTAGAAG
AGCCGTGACGCTCCCTTICTCACTCTACAAGGAAGTTGCAAACGCGGTCGCAGACCTGGTTAGAATCAAGAGAATA
CACGAAGCACTTGATCAAGGTTGAAAACTGGATATTCAGGAACCCCGGGTTTGCGCTAGTGGCCGTTGCCATTGC
CTGGCTTTTGGGAAGCTCGACGAGCCAAAAAGTCATATACTTIGGTCATGATACTGCTGATTGCCCCGGCATACAG
TATCAGGTGCATTGGAGTCAGCAATAGAGACTTCGTGGAGGGCATGTCAGGTGGGACCTGGGTTGATGTITGTCTT
GGAACATGGAGGCTGCGTTACCGTGATGGCACAGGACAAGCCAACAGTCGACATAGAGTTGGTCACGACGACGGT
TAGTAACATGGCCGAGGTAAGATCCTATTIGCTACGAGGCATCGATATCGGACATGGCTTCGGACAGTCGTTIGCCC
AACACAAGGTGAAGCCTACCTTGACAAGCAATCAGACACTCAATATGTICTGCAAAAGAACATTAGTGGACAGAGG
TTGGGGAAACGGTTGTGGACTTTTTGGCAAAGGGAGCTTGGTGACATGTGCCAAGTTITACGTGTTCTAAGAAGAT
GACCGGGAAGAGCATTCAACCGGAAAATCTGGAGTATCGGATAATGCTATCAGTGCATGGCTCCCAGCATAGCGG
GATGATTGGATATGAAACTGACGAAGATAGAGCGAAAGTCGAGGTTACGCCTAATTCACCAAGAGCGGAAGCAAC
CTTGGGAGGCTITTGGAAGCTTAGGACTTGACTGTGAACCAAGGACAGGCCTTGACTTTTCAGATCTGTATTACCT
GACCATGAACAATAAGCATTGGTTGGTGCACAAAGAGTGGTTITCATGACATCCCATTGCCTTGGCATGCTGGGGC
AGACACCGGAACTCCACACTGGAACAACAAAGAGGCATTGGTAGAATTCAAGGATGCCCACGCCAAGAGGCAAAC
CGICGTCGTTCTGGGGAGCCAGGAAGGAGCCGTTCACACGGCTCTCGCTGGAGCTCTAGAGGCTGAGATGGATGG
TGCAAAGGGAAGGCTGTITCTICTGGCCATTITGAAATGCCGCCTAAAAATGGACAAGCTTAGATTGAAGGGCGTGTC
ATATTCCTITGTGCACTGCGGCATTCACATTCACCAAGGTCCCAGCTGAAACACTGCATGGAACAGTCACAGTIGGA
GGTGCAGTATGCAGGGACAGATGGACCCTGCAAGATCCCAGTCCAGATGGCGGTGGACATGCAGACCCTGACCCC
AGTTGGAAGGCTGATAACCGCCAACCCCGTGATTACTGAAAGCACTGAGAACTCAAAGATGATGTTGGAGCTTGA
CCCACCATTIGGGGATTCTTACATTGTCATAGGAGT IGGGGACAAGAAAATCACCCACCACTGGCATAGGAGTGG
TAGCACCATCGGAAAGGCATTTGAGGCCACTGTGAGAGGCGCCAAGAGAATGGCAGTCCTGGGGGATACAGCCTG
GGACTTCGGATCAGTCGGGGGTGTGTTCAACTCACTGGGTAAGGGCATTICACCAGATTITTTGGAGCAGCCTTCAA
ATCACTGTTITGGAGGAATGTCCTIGGTITCTCACAGATCCTCATAGGCACGCTGCTAGTGTGGTTAGGTTTGAACAC
AAAGAATGGATCTATCTCCCTCACATGCTITGGCCCTIGGGGGGAGTGATGATCTTCCTCTCCACGGCTGTTTCTGC
TGACGTGGGGTGCTCAGTGGACTTCTCAAAAAAGGAAACGAGATGTGGCACGGGGGTATTICATCTATAATGATGT
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TGAAGCCTGGAGGGACCGGTACAAGTACCATCCTIGACTCCCCCCGCAGATTGGCAGCAGCAGTCAAGCAGGCCTG
GGAAGAGGGGATCTGTGGGATCTCATCCGTTTCAAGAATGGAAAACATCATGTGGAAATCAGTAGAAGGGGAGCT
CAATGCTATCCTAGAGGAGAATGGAGTTCAACTGACAGTTGTITGTGGGATCTGTAAAAAACCCCATGTIGGAGAGG
TCCACAAAGATTGCCAGTGCCTGTGAATGAGCTGCCCCATGGCTGGAAAGCCTGGGGGAAATCGTATTITGTTAG
GGCGGCAAAGACCAACAACAGTTTITGTTGTCGACGGTGACACACTGAAGGAATGTCCGCTTGAGCACAGAGCATG
GAATAGTTTTCTTGTGGAGGATCACGGGTTTGGAGTCTTCCACACCAGTGTCTGGCTTAAGGTCAGAGAAGATTA
CTCATTAGAATGTGACCCAGCCGTCATAGGAACAGCTGTTAAGGGAAGGGAGGCCGCGCACAGTGATCTGGGCTA
TTGGATTGAAAGTGAAAAGAATGACACATGGAGGCTGAAGAGGGCCCACCTGATTGAGATGAAAACATGTGAATG
GCCAAAGTCTCACACATTGTGGACAGATGGAGTAGAAGAAAGTGATCTTATCATACCCAAGTCTTITAGCTGGTCC
ACTCAGCCACCACAACACCAGAGAGGGTTACAGAACCCAAGTGAAAGGGCCATGGCACAGTGAAGAGCTTGAAAT
CCGGTTTGAGGAATGTCCAGGCACCAAGGTTTACGTGGAGGAGACATGCGGAACTAGAGGACCATCTCTGAGATC
AACTACTGCAAGTGGAAGGGTCATTGAGGAATGGTGCTGTAGGGAATGCACAATGCCCCCACTATCGTTITCGAGC
AAAAGACGGCTGCTGGTATGGAATGGAGATAAGGCCCAGGAAAGAACCAGAGAGCAACTTAGTGAGGTCAATGGT
GACAGCGGGGTCAACCGATCATATGGACCACTICTICICTTGGAGTGCTTGTGATICTACTCATGGTGCAGGAGGG
GTTGAAGAAGAGAATGACCACAAAGATCATCATGAGCACATCAATGGCAGTGCTGGTAGTCATGATCTTGGGAGG
ATTTTCAATGAGTGACCTGGCCAAGCTTGTGATCCTGATGGGTGCTACTTTCGCAGAAATGAACACTGGAGGAGA
TGTAGCTCACTTGGCATTGGTAGCGGCATTTAAAGTCAGACCAGCCTTIGCTGGTCTCCTTCATTTTCAGAGCCAA
TTGGACACCCCGTGAGAGCATGCTGCTAGCCCTGGCTTICGTGICTTCTGCAAACTGCGATCTCTGCTCTIGAAGG
TGACTTGATGGTCCTCATTAATGGATTTGCTTTGGCCTGGTTGGCAATTCGAGCAATGGCCGTGCCACGCACTGA
CAACATCGCTCTACCAATCTTGGCTGCTCTAACACCACTAGCTCGAGGCACACTGCTCGTGGCATGGAGAGCGGG
CCTIGGCTACTIGTGGAGGGATCATGCTCCTICTCCCTGAAAGGGAAAGGTAGTGTGAAGAAGAACCTGCCATTTIGT
CATGGCCCTGGGATTGACAGCTGTGAGGGTAGTAGACCCTATTAATGTGGTAGGACTACTGTTACTCACAAGGAG
TGGGAAGCGGAGCTGGCCCCCTAGTGAAGTTCTCACAGCCGTIGGCCTGATATGTGCACTGGCCGGAGGGTITTGC
CAAGGCAGACATTGAGATGGCTGGACCCATGGCTGCAGTAGGCTTGCTAATTGTCAGCTATGTGGTCTCGGGAAA
GAGTGTGGACATGTACATTGAAAGAGCAGGTGACATCACATGGGAAAAGGACGCGGAAGTCACTGGAAACAGTCC
TCGGCTTGACGTGGCACTGGATGAGAGTGGTGACTTCTCCTTGGTAGAGGAAGATGGTCCACCCATGAGAGAGAT
CATACTCAAGGTGGTICCTGATGGCCATCTIGTGGCATGAACCCAATAGCTATACCTITTGCTIGCAGGAGCGTIGGTA
TGTGTATGTGAAGACTGGGAAAAGGAGTGGCGCCCTCTGGGACGTGCCTGCTCCCAAAGAAGTGAAGAAAGGAGA
GACCACAGATGGAGTGTACAGAGTGATGACTCGCAGACTGCTAGGTTCAACACAGGTTGGAGTGGGAGTCATGCA
AGAGGGAGTCTTICCACACCATGTGGCACGTTACAAAAGGAGCCGCACTGAGGAGCGGTGAGGGAAGACTTGATCC
ATACTGGGGGGATGTCAAGCAGGACTTGGTGTCATACTGTIGGGCCTTGGAAGTTGGATGCAGCTTGGGATGGACT
CAGCGAGGTACAGCTTTTGGCCGTACCTCCCGGAGAGAGGGCCAGAAACATTCAGACCCTGCCTGGAATATTCAA
GACAAAGGACGGGGACATCGGAGCAGTTGCTCTGGACTACCCTGCAGGGACCTCAGGATCTCCGATCCTAGACAA
ATGTGGAAGAGTGATAGGACTCTATGGCAATGGGGTTGTGATCAAGAATGGAAGCTATGTTAGTGCTATAACCCA
GGGAAAGAGGGAGGAGGAGACTCCGGTTGAATGTITTCGAACCCTCGATGCTGAAGAAGAAGCAGCTAACTGTCTT
GGATCTGCATCCAGGAGCCGGAAAAACCAGGAGAGTICTTCCTGAAATAGTCCGTGAAGCCATAAAAAAGAGACT
CCGGACAGTGATCTTGGCACCAACTAGGGTTGTCGCTGCTGAGATGGAGGAGGCCTTGAGAGGACTTCCGGTGCG
TTACATGACAACAGCAGTCAACGTICACCCATTCTGGGACAGAAATCGTTIGATTTGATGTGCCATGCCACTTTCAC
TTCACGCTTACTACAACCCATCAGAGTCCCTAATTACAATCTCAACATCATGGATGAAGCCCACTTCACAGACCC
CTCAAGTATAGCTGCAAGAGGATACATATCAACAAGGGTTGAAATGGGCGAGGCGGCTGCCATTTITTATGACTGC
CACACCACCAGGAACCCGTGATGCGTTITCCTGACTCTAACTCACCAATCATGGACACAGAAGTGGAAGTCCCAGA
GAGAGCCTGGAGCTCAGGCTTTGATTGGGTGACAGACCATTCTGGGAAAACAGTTTIGGTTCGTTCCAAGCGTGAG
AAACGGAAATGAAATCGCAGCCTGTCTGACAAAGGCTGGAAAGCGGGTCATACAGCTCAGCAGGAAGACTTTITGA
GACAGAATTTCAGAAAACAAAAAATCAAGAGTGGGACTTTGTCATAACAACTGACATCTCAGAGATGGGCGCCAA
CTTICAAGGCTGACCGGGTCATAGACTCTAGGAGATGCCTAAAACCAGTCATACTTGATGGTGAGAGAGTCATCTT
GGCTGGGCCCATGCCTGTCACGCATGCTAGTGCTGCTCAGAGGAGAGGACGTATAGGCAGGAACCCTAACAAACC
TGGAGATGAGTACATGTATGGAGGTGGGTGTGCAGAGACTGATGAAGGCCATGCACACTGGCTTGAAGCAAGAAT
GCTTCTTGACAACATCTACCTCCAGGATGGCCTCATAGCCTCGCTCTATCGGCCTGAGGCCGATAAGGTAGCCGC
CATTGAGGGAGAGTTTAAGCTGAGGACAGAGCAAAGGAAGACCTTCGTGGAACTCATGAAGAGAGGAGACCTTCC
CGICTGGCTAGCCTATCAGGTTGCATCTGCCGGAATAACTTACACAGACAGAAGATGGTGCTTITGATGGCACAAC
CAACAACACCATAATGGAAGACAGTGTACCAGCAGAGGTTITGGACAAAGTATGGAGAGAAGAGAGTGCTCAAACC
GAGATGGATGGATGCTAGGGTCTIGTTCAGACCATGCGGCCCTGAAGTCGTTCAAAGAATTCGCCGCTGGAARAAG
AGGAGCGGCTTIGGGAGTAATGGAGGCCCTGGGAACACTGCCAGGACACATGACAGAGAGGTTTCAGGAAGCCAT
TGACAACCTCGCCGTGCTCATGCGAGCAGAGACTGGAAGCAGGCCTTATAAGGCAGCGGCAGCCCAACTGCCGGA
GACCCTAGAGACCATTATGCTCTTAGGTTITGCTGGGAACAGTTTICACTGGGGATCTTCTTCGICTTGATGCGGAA
TAAGGGCATCGGGAAGATGGGCTTTGGAATGGTAACCCTTGGGGCCAGTGCATGGCTCATGTGGCTTTCGGAAAT
TGAACCAGCCAGAATTIGCATGTIGTCCTCATTGTIGTIGTTITTTATTACTGGTGGTGCTCATACCCGAGCCAGAGAA
GCAAAGATCTCCCCAAGATAACCAGATGGCAATTATCATCATGGTGGCAGTGGGCCTTICTAGGTTTGATAACTGC
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AAACGAACTTGGATGGCTGGAAAGAACAAAAAATGACATAGCTCATCTAATGGGAAGGAGAGAAGAAGGAGCAAC
CATGGGATTCTCAATGGACATTGATCTGCGGCCAGCCTCCGCCTGGGCTATCTATGCCGCATTGACAACTCTCAT
CACCCCAGCTGTCCAACATGCGGTAACCACTTICATACAACAACTACTCCTTAATGGCGATGGCCACACAAGCTGG
AGTGCTGTTTGGCATGGGCAAAGGGATGCCATTTATGCATGGGGACCTTGGAGTCCCGCTGCTAATGATGGGTTG
CTATTCACAATTAACACCCCTGACTCTGATAGTAGCTATCATTCTGCTTGTGGCGCACTACATGTACTIGATCCC
AGGCCTACAAGCGGCAGCAGCGCGTGCTGCCCAGAAAAGGACAGCAGCTGGCATCATGAAGAATCCCGTTGTGGA
TGGAATAGTGGTAACTGACATTGACACAATGACAATAGACCCCCAGGTGGAGAAGAAGATGGGACAAGTGTTACT
CATAGCAGTAGCCATCTCCAGTGCTGTIGCTGCTGCGGACCGCCTGGGGATGGGGGGAGGCTGGAGCTCTGATCAC
AGCAGCGACCTCCACCTTGTGGGAAGGCTCTCCAAACAAATACTGGAACTCCTCTACAGCCACCTCACTGTGCAA
CATCTTCAGAGGAAGCTATCTGGCAGGAGCTTCCCTTATCTATACAGTGACGAGAAACGCTGGCCTGGTTAAGAG
ACGTGGAGGTGGGACGGGAGAGACTCTGGGAGAGAAGTGGAAAGCTCGTCTGAATCAGATGTCGGCCCTGGAGTT
CTACTCTTATAAAAAGTCAGGTATCACTGAAGTGTGTAGAGAGGAGGCTCGCCGTGCCCTCAAGGATGGAGTGGC
CACAGGAGGACATGCCGTATCCCGGGGAAGTGCAAAGATCAGATGGTTGGAGGAGAGAGGATATCTGCAGCCCTA
TGGGAAGGTTGTTGACCTCGGATGTGGCAGAGGGGGCTGGAGCTATTATGCCGCCACCATCCGCAAAGTGCAGGA
GGTGAGAGGATACACAAAGGGAGGTCCCGGTCATGAAGAACCCATGCTGGTGCAAAGCTATGGGTGGAACATAGT
TCGTCTCAAGAGTGGAGTGGACGTCTITCCACATGGCGGCTGAGCCGTGTGACACTCTGCTGTGTGACATAGGTGA
GTCATCATCTAGTCCTGAAGTGGAAGAGACACGAACACTCAGAGTGCTCTCTATGGTGGGGGACTGGCTTGAAAA
AAGACCAGGGGCCTTCTIGTATAAAGGTGCTGTGCCCATACACCAGCACTATGATGGAAACCATGGAGCGACTGCA
ACGTAGGCATGGGGGAGGATTAGTCAGAGTGCCATTGTGTCGCAACTCCACACATGAGATGTACTGGGTCTCTGG
GGCAAAGAGCAACATCATAAAAAGTGTGTCCACCACAAGTCAGCTCCTCCTGGGACGCATGGATGGCCCCAGGAG
GCCAGTGAAATATGAGGAGGATGTGAACCTCGGCTCGGGTACACGAGCTGTGGCAAGCTGTGCTGAGGCTCCTAA
CATGAAAATCATCGGCAGGCGCATTGAGAGAATCCGCAATGAACATGCAGAAACATGGTTICTTGATGAARAACCA
CCCATACAGGACATGGGCCTACCATGGGAGCTACGAAGCCCCCACGCAAGGATCAGCGTCTTCCCTCGTGAACGG
GGTITGTTAGACTCCTGTCAAAGCCTTGGGACGTGGTGACTGGAGTTACAGGAATAGCCATGACTGACACCACACC
ATACGGCCAACAAAGAGTCTTCAAAGAAAAAGTGGACACCAGGGTGCCAGATCCCCAAGAAGGCACTCGCCAGGT
AATGAACATAGICTCTICCTGGCTGIGGAAGGAGCTGGGGAAACGCAAGCGGCCACGCGTCTGCACCAAAGAAGA
GTTTATCAACAAGGTGCGCAGCAATGCAGCACTGGGAGCAATATTTGAAGAGGAAAAAGAATGGAAGACGGCTGT
GGAAGCTGTGAATGATCCAAGGTTTTGGGCCCTAGTGGATAGGGAGAGAGAACACCACCTGAGAGGAGAGTGTICA
CAGCTGTGTGTACAACATGATGGGAAAAAGAGAAAAGAAGCAAGGAGAGTTCGGGAAAGCAAAAGGTAGCCGCGC
CATCTGGTACATGTIGGTTGGGAGCCAGATTCTTIGGAGTTTGAAGCCCTTGGATTCTTGAACGAGGACCATTGGAT
GGGAAGAGAAAACTCAGGAGGTGGAGTCGAAGGGTTAGGATTGCAAAGACTIGGATACATICTAGAAGAAATGAA
TCGGGCACCAGGAGGAAAGATGTACGCAGATGACACTGCTGGCTGGGACACCCGCATTAGTAAGTTITGATCTGGA
GAATGAAGCTCTGATTACCAACCAAATGGAGGAAGGGCACAGAACTCTGGCGTTGGCCGTGATTAAATACACATA
CCAAAACAAAGTGGTGAAGGTTCTCAGACCAGCTGAAGGAGGAAAAACAGTTATGGACATCATTITCAAGACAAGA
CCAGAGAGGGAGTGGACAAGTTGTCACTTATGCICTCAACACATTCACCAACTTGGTGGTIGCAGCTTATCCGGAA
CATGGAAGCTGAGGAAGTGTTAGAGATGCAAGACTTATGGTTIGTTGAGGAAGCCAGAGAAAGTGACCAGATGGTT
GCAGAGCAATGGATGGGATAGACTCAAACGAATGGCGGTCAGTGGAGATGACTGCGTTIGTGAAGCCAATCGATGA
TAGGTTTGCACATGCCCTCAGGTTICITGAATGACATGGGAAAAGTTAGGAAAGACACACAGGAGTGGAAACCCTC
GACTGGATGGAGCAATTGGGAAGAAGTCCCGTTICTGCTCCCACCACTTCAACAAGCTGTACCTCAAGGATGGGAG
ATCCATTGTGGTICCCTTIGCCGCCACCAAGATGAACTGATTIGGCCGAGCTCGCGTCTCACCAGGGGCAGGATGGAG
CATCCGGGAGACTGCCTGTCTTGCAAAATCATATGCGCAGATGTGGCAGCTCCTTTATTTCCACAGAAGAGACCT
TCGACTGATGGCTAATGCCATTTGCTCGGCTGTGCCAGTTGACTGGGTACCAACTGGGAGAACCACCTGGTCAAT
CCATGGAAAGGGAGAATGGATGACCACTGAGGACATGCTCATGGTGTGGAATAGAGTGTGGATTGAGGAGAACGA
CCATATGGAGGACAAGACTCCTGTAACAAAATGGACAGACATTCCCTATCTAGGAAAAAGGGAGGACTTATGGTG
TGGATCCCTTATAGGGCACAGACCCCGCACCACTTIGGGCTGAAAACATCAAAGACACAGTCAACATGGTGCGCAG
GATCATAGGTGATGAAGAAAAGTACATGGACTATCTATCCACCCAAGTCCGCTACTTGGGTGAGGAAGGGTCCAC
ACCCGGAGTGTTGTAAGCACCAATTITAGTGTTGTCAGGCCTGCTAGTCAGCCACAGTTTGGGGAAAGCTGTGCA
GCCTGTAACCCCCCCAGGAGAAGCTGGGAAACCAAGCTCATAGTCAGGCCGAGAACGCCATGGCACGGAAGAAGC
CATGCTGCCTGTGAGCCCCTCAGAGGACACTGAGTCAAAAAACCCCACGCGCTTGGAAGCGCAGGATGGGARAAAG
AAGGTGGCGACCTTCCCCACCCTTCAATCTGGGGCCTGAACTGGAGACTAGCTGTGAATCTCCAGCAGAGGGACT
AGTGGTTAGAGGAGACCCCCCGGAAAACGCAAAACAGCATATTGACGTGGGAAAGACCAGAGACTCCATGAGTTT
CCACCACGCTGGCCGCCAGGCACAGATCGCCGAACTICGGCGGCCGGTGTGGGGAAATCCATGGTTTICT

KU321639.1 Zika virus strain ZikaSPH2015, Brazil, complete genome (SEQ ID NO: 2)

GTTGTTACTGITGCTIGACTCAGACTGCGACAGTTICGAGTTTGAAGCGAAAGCTAGCAACAGTATCAACAGGTTTIT
ATTTGGATTTGGAAACGAGAGTITTCIGGTCATGAAAAACCCAAAAAAGAAATCCGGAGGATTCCGGATTGTCAAT
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ATGCTAAAACGCGGAGTAGCCCGTGTIGAGCCCCTTTGGGGGCTTGAAGAGGCTGCCAGCCGGACTTICTGCTGGGT
CATGGGCCCATCAGGATGGTICTTGGCAATTCTAGCCTITTTTGAGATTCACGGCAATCAAGCCATCACTIGGGTCTC
ATCAATAGATGGGGTTCAGTGGGGAAAAAAGAGGCTATGGAAATAATAAAGAAGTTCAAGAAAGATCTGGCTGCC
ATGCTGAGAATAATCAATGCTAGGAAGGAGAAGAAGAGACGGGGCGCAGATACTAGTGTCGGAATTIGTTGGCCTC
CTGCTGACCACAGCTATGGCAGCGGAGGTCACTAGACGTGGGAGTGCATACTATATGTACTTGGACAGAAACGAT
GCTGGGGAGGCCATATCTTTTCCAACCACATTGGGGATGAATAAGTGTTATATACAGATCATGGATCTTGGACAC
ATGTGTGATGCCACCATGAGCTATGAATGCCCTATGCTGGATGAGGGGGTGGAACCAGATGACGTCGATTGTTGG
TGCAACACGACGTCAACTIGGGTTGTIGTACGGAACCTGCCATCACAAAAAAGGTGAAGCACGGAGATCTAGAAGA
GCTGTGACGCTCCCCTCCCATTCCACTAGGAAGCTGCAAACGCGGTCGCAAACCTGGTTGGAATCAAGAGAATAC
ACAAAGCACTTGATTAGAGTCGAAAATTGGATATTCAGGAACCCTIGGCTTCGCGTTAGCAGCAGCTGCCATCGCT
TGGCTTTTGGGAAGCTCAACGAGCCAAAAAGTCATATACTTGGTCATGATACTGCTGATTGCCCCGGCATACAGC
ATCAGGTGCATAGGAGTCAGCAATAGGGACTTTIGTGGAAGGTATGTCAGGTGGGACTTGGGTTGATATTGTICTTG
GAACATGGAGGTTGTIGTCACCGTAATGGCACAGGACAAACCGACTGTCGACATAGAGCTGGTTACAACAACAGTC
AGCAACATGGCGGAGGTAAGATCCTACTGCTATGAGGCATCAATATCAGACATGGCTTCGGACAGCCGCTGCCCA
ACACAAGGTGAAGCCTACCTTGACAAGCAATCAGACACTCAATATGTCTGCAAAAGAACGTTAGTGGACAGAGGC
TGGGGAAATGGATGTGGACTTTTTGGCAAAGGGAGTCTGGTGACATGCGCTAAGTTTGCATGCTCCAAGAAAATG
ACCGGGAAGAGCATCCAGCCAGAGAATCTGGAGTACCGGATAATGCTGTCAGTTCATGGCTCCCAGCACAGTGGG
ATGATCGTTAATGACACAGGACATGAAACTGATGAGAATAGAGCGAAGGTTGAGATAACGCCCAATTCACCAAGA
GCCGAAGCCACCCTGGGGGGTTTTGGAAGCCTAGGACTTGATTGTGAACCGAGGACAGGCCTTGACTTITTCAGAT
TTGTATTACTTGACTATGAATAACAAGCACTGGTTIGGTTCACAAGGAGTGGTTCCACGACATTCCATTACCTTGG
CACGCTGGGGCAGACACCGGAACTCCACACTGGAACAACAAAGAAGCACTGGTAGAGTTCAAGGACGCACATGCC
AAAAGGCAAACTGTCGIGGTTICTAGGGAGTCAAGAAGGAGCAGTTCACACGGCCCTTGCTGGAGCTCTGGAGGCT
GAGATGGATGGTGCAAAGGGAAGGCTGTCCTCTGGCCACTTGAAATGTCGCCTGAAAATGGATAAACTTAGATTIG
AAGGGCGTGTCATACTCCTITGTGTACCGCAGCGTTCACATTCACCAAGATCCCGGCTGAAACACTGCACGGGACA
GTCACAGTGGAGGTACAGTACGCAGGGACAGATGGACCTTGCAAGGTTCCAGCTCAGATGGCGGTGGACATGCAA
ACTCTGACCCCAGTTGGGAGGTTGATAACCGCTAACCCCGTAATCACTGAAAGCACTGAGAACTCTAAGATGATG
CTGGAACTTGATCCACCATTITGGGGACTCTTACATTGTCATAGGAGTCGGGGAGAAGAAGATCACCCACCACTGG
CACAGGAGTGGCAGCACCATTGGAAAAGCATTITGAAGCCACTGTGAGAGGTGCCAAGAGAATGGCAGTICTTIGGGA
GACACAGCCTGGGACTTTGGATCAGTTGGAGGCGCTCTCAACTCATTGGGCAAGGGCATCCATCAAATTTTITGGA
GCAGCTTTCAAATCATTGTITGGAGGAATGTCCTGGTTCTCACAAATTCTCATTGGAACGTTGCTGATGTGGTTIG
GGTCTGAACACAAAGAATGGATCTATTTCCCTTATGTIGCTTGGCCTTAGGGGGAGTIGTTGATCTTICTTATCCACA
GCCGTCTCTGCTGATGTGGGGTGCTCGGTGGACTTCTCAAAGAAGGAGACGAGATGCGGTACAGGGGTIGTICGTC
TATAACGACGTTGAAGCCTGGAGGGACAGGTACAAGTACCATCCTIGACTCCCCCCGTAGATTGGCAGCAGCAGTC
AAGCAAGCCTGGGAAGATGGTATCTGCGGGATCTCCTCTGTTTCAAGAATGGAAAACATCATGTGGAGATCAGTA
GAAGGGGAGCTCAACGCAATCCTIGGAAGAGAATGGAGTTCAACTGACGGTCGTTGTGGGATCTGTAAARAAACCCC
ATGTGGAGAGGTCCACAGAGATTGCCCGTGCCTGTGAACGAGCTGCCCCACGGCTGGAAGGCTTGGGGGAAATCG
CACTTCGTCAGAGCAGCAAAGACAAATAACAGCTTTGTCGTGGATGGTGACACACTGAAGGAATGCCCACTCAAA
CATAGAGCATGGAACAGCTTITCTTGTGGAGGATCATGGGTTCGGGGTATTTCACACTAGTGTCTGGCTICAAGGTT
AGAGAAGATTATTICATTAGAGIGTGATCCAGCCGTTATTGGAACAGCTGTTAAGGGAAAGGAGGCTGTACACAGT
GATCTAGGCTACTGGATTGAGAGTGAGAAGAATGACACATGGAGGCTGAAGAGGGCCCATCTGATCGAGATGAAA
ACATGTGAATGGCCAAAGTCCCACACATTIGTGGACAGATGGAATAGAAGAGAGTGATCTGATCATACCCAAGTCT
TTAGCTGGGCCACTCAGCCATCACAATACCAGAGAGGGCTACAGGACCCAAATGAAAGGGCCATGGCACAGTGAA
GAGCTTGAAATTCGGTTTGAGGAATGCCCAGGCACTAAGGTCCACGTGGAGGAAACATGTGGAACAAGAGGACCA
TCICTGAGATCAACCACTGCAAGCGGAAGGGTGATCGAGGAATGGTGCTGCAGGGAGTGCACAATGCCCCCACTG
TCGTTCCGGGCTAAAGATGGCTGTTGGTATGGAATGGAGATAAGGCCCAGGAAAGAACCAGAAAGCAACTTAGTA
AGGTCAATGGTGACTGCAGGATCAACTGATCACATGGATCACTTCTCCCTTGGAGTGCTTGTGATTCTGCTCATG
GTGCAGGAAGGGCTGAAGAAGAGAATGACCACAAAGATCATCATAAGCACATCAATGGCAGTGCTGGTAGCTATG
ATCCTGGGAGGATTTTCAATGAGTGACCTGGCTAAGCTTGCAATTITTGATGGGTGCCACCTTICGCGGAAATGAAC
ACTGGAGGAGATGTAGCTCATCTGGCGCTGATAGCGGCATTCAAAGTCAGACCAGCGTTGCTGGTATCTTTCATC
TTCAGAGCTAATTGGACACCCCGTGAAAGCATGCTGCTGGCCTTGGCCTCGTIGTCTTITTGCAAACTGCGATCTCC
GCCTTGGAAGGCGACCTGATGGTTCTCATCAATGGTITTGCTTTIGGCCTIGGTTGGCAATACGAGCGATGGTITGTT
CCACGCACTGATAACATCACCTIGGCAATCCTGGCTGCTCTGACACCACTGGCCCGGGGCACACTGCTIGTGGCG
TGGAGAGCAGGCCTTGCTACTTGCGGGGGGTTTATGCTCCTCTICTCTGAAGGGAAAAGGCAGTGTGAAGAAGAAC
TTACCATTTGTCATGGCCCTGGGACTAACCGCTGTGAGGCTGGTCGACCCCATCAACGTGGTGGGGCTGCTGTTG
CTCACAAGGAGTGGGAAGCGGAGCTGGCCCCCTAGCGAAGTACTCACAGCTGTTGGCCTGATATGCGCATTIGGCT
GGAGGGTTCGCCAAGGCAGATATAGAGATGGCTGGGCCCATGGCCGCGGTCGGTCTGCTAATTGTICAGTTACGTG
GTCTCAGGAAAGAGTGTGGACATGTACATTGAAAGAGCAGGTGACATCACATGGGAAAAAGATGCGGAAGT CACT
GGAAACAGTCCCCGGCTCGATGTGGCGCTAGATGAGAGTGGTGATTTCTCCCTGGTGGAGGATGACGGTCCCCCC
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ATGAGAGAGATCATACTCAAGGTGGICCTIGATGACCATCTIGTGGCATGAACCCAATAGCCATACCCTTITGCAGCT
GGAGCGTGGTACGTATACGTGAAGACTGGAAAAAGGAGTGGTGCTCTATGGGATGTGCCTGCTCCCAAGGAAGTA
AAAAAGGGGGAGACCACAGATGGAGTIGTACAGAGTAATGACTCGTAGACTGCTAGGTTCAACACAAGTTGGAGTG
GGAGTTATGCAAGAGGGGGTICTTTCACACTATGTGGCACGTCACAAAAGGATCCGCGCTGAGAAGCGGTGAAGGG
AGACTTGATCCATACTGGGGAGATGTICAAGCAGGATCTGGTGTCATACTGTGGTCCATGGAAGCTAGATGCCGCC
TGGGACGGGCACAGCGAGGTGCAGCTCTTGGCCGTGCCCCCCGGAGAGAGAGCGAGGAACATCCAGACTCTGCCC
GGAATATTTAAGACAAAGGATGGGGACATTGGAGCGGTTGCGCTGGATTACCCAGCAGGAACTTCAGGATCTCCA
ATCCTAGACAAGTGTGGGAGAGTGATAGGACTTITATGGCAATGGGGTCGTGATCAAAAATGGGAGTTATGTTAGT
GCCATCACCCAAGGGAGGAGGGAGGAAGAGACTCCTGTITGAGTGCTTCGAGCCTICGATGCTGAAGAAGAAGCAG
CTAACTGTCTTAGACTTGCATCCTGGAGCTGGGAAAACCAGGAGAGTTCTTCCTGAAATAGTCCGTGAAGCCATA
AAAACAAGACTCCGTACTGTGATCTTAGCTCCAACCAGGGTTGTCGCTGCTGAAATGGAGGAAGCCCTTAGAGGG
CTTICCAGTGCGTTATATGACAACAGCAGTCAATGTCACCCACTCTGGAACAGAAATCGTCGACTTAATGTGCCAT
GCCACCTTCACTTCACGTCTACTACAGCCAATCAGAGTCCCCAACTATAATCTGTATATTATGGATGAGGCCCAC
TTCACAGATCCCTCAAGTATAGCAGCAAGAGGATACATTITCAACAAGGGTTGAGATGGGCGAGGCGGCTGCCATC
TTCATGACCGCCACGCCACCAGGAACCCGTGACGCATTTCCGGACTCCAACTCACCAATTATGGACACCGAAGTG
GAAGTCCCAGAGAGAGCCTGGAGCTCAGGCTTTGATIGGGTGACGGATTATTCTGGAAAAACAGTTTGGTITGTT
CCAAGCGTGAGGAACGGCAATGAGATCGCAGCTTGTCTGACAAAGGCTGGAAAACGGGTCATACAGCTCAGCAGA
AAGACTTTITGAGACAGAGTTCCAGAAAACAAAACATCAAGAGTGGGACTTTGTCGTGACAACTGACATTTCAGAG
ATGGGCGCCAACTTTAAAGCTGACCGTGTCATAGATTCCAGGAGATGCCTAAAGCCGGTCATACTTGATGGCGAG
AGAGTCATTICTGGCTGGACCCATGCCTGTCACACATGCCAGCGCTGCCCAGAGGAGGGGGCGCATAGGCAGGAAT
CCCAACAAACCTGGAGATGAGTATCTIGTATGGAGGTGGGTGCGCAGAGACTGACGAAGACCATGCACACTGGCTT
GAAGCAAGAATGCTCCTTGACAATATTTACCTCCAAGATGGCCTCATAGCCTCGCTCTATCGACCTGAGGCCGAC
AAAGTAGCAGCCATTGAGGGAGAGTICAAGCTTAGGACGGAGCAAAGGAAGACCTTTGTGGAACTCATGAAAAGA
GGAGATCTTCCTGTTTGGCTGGCCTATCAGGTTGCATCTGCCGGAATAACCTACACAGATAGAAGATGGTGCTTT
GATGGCACGACCAACAACACCATAATGGAAGACAGTGTGCCGGCAGAGGTGTGGACCAGACACGGAGAGAAAAGA
GTGCTCAAACCGAGGTGGATGGACGCCAGAGTTTGTICAGATCATGCGGCCCTGAAGTCATTCAAGGAGTTTGCC
GCTGGGAAAAGAGGAGCGGCTTTTGGAGTGATGGAAGCCCTGGGAACACTGCCAGGACACATGACAGAGAGATTIC
CAGGAAGCCATTGACAACCTCGCTGTGCTCATGCGGGCAGAGACTGGAAGCAGGCCTTACAAAGCCGCGGCGGCC
CAATTGCCGGAGACCCTAGAGACCATTATGCTTTTGGGGTTGCTGGGAACAGTCTCGCTGGGAATCTITTICGTC
TTGATGAGGAACAAGGGCATAGGGAAGATGGGCTTTGGAATGGTGACTCTTGGGGCCAGCGCATGGCTCATGTGG
CTCTCGGAAATTGAGCCAGCCAGAATTGCATGTIGTCCTICATTIGTTGTGTICCTATTGCTGGTGGTGCTCATACCT
GAGCCAGAAAAGCAAAGATCTCCCCAGGACAACCAAATGGCAATCATCATCATGGTAGCAGTAGGTCTITCTIGGGC
TTGATTACCGCCAATGAACTCGGATGGTTGGAGAGAACAAAGAGTGACCTAAGCCATCTAATGGGAAGGAGAGAG
GAGGGGGCAACCATGGGATTCTCAATGGACATTGACCTGCGGCCAGCCTCAGCTTGGGCCATCTATGCTGCCTTG
ACAACTTTICATTACCCCAGCCGTCCAACATGCAGTGACCACTTCATACAACAACTACTCCTTAATGGCGATGGCC
ACGCAAGCTGGAGTGTTGTTTGGTATGGGCAAAGGGATGCCATTCTACGCATGGGACTTTGGAGTCCCGCTGCTA
ATGATAGGTTGCTACTCACAATTAACGCCCCTGACCCTAATAGTGGCCATCATTTITGCTCGTGGCGCACTACATG
TACTTGATCCCAGGGCTGCAGGCAGCAGCTGCGCGTGCTGCCCAGAAGAGAACGGCAGCTGGCATCATGAAGAAC
CCTIGTTIGTGGATGGAATAGTGGTGACTGACATTIGACACAATGACAATTGACCCCCAAGTGGAGAAAAAGATGGGA
CAGGTGCTACTCATGGCAGTAGCCGTCTCCAGCGCCATACTGTCGCGGACCGCCTIGGGGGTGGGGEGGAGGLCTGGG
GCCCTGATCACAGCCGCAACTTCCACTTIGTGGGAAGGCTCTCCGAACAAGTACTGGAACTCCTCTACAGCCACT
TCACTGTGTAACATTTTTAGGGGAAGTTACTTGGCTGGAGCTTCTCTAATCTACACAGTAACAAGAAACGCTGGC
TTGGTCAAGAGACGTGGGGGTGGAACAGGAGAGACCCTGGGAGAGAAATGGAAGGCCCGCTTGAACCAGATGTCG
GCCCTGGAGTICTACTCCTACARAAAAGTCAGGCATCACCGAGGTGTGCAGAGAAGAGGCCCGCCGCGCCCTCAAG
GACGGTGTGGCAACGGGAGGCCATGCTGTIGTCCCGAGGAAGTGCAAAGCTGAGATGGTTGGTGGAGCGGGGATAC
CTGCAGCCCTATGGAAAGGTCATTGATCTTGGATGTGGCAGAGGGGGCTGGAGTTACTACGCCGCCACCATCCGC
AAAGTTCAAGAAGTGAAAGGATACACAAAAGGAGGCCCTGGTCATGAAGAACCCGTGTTGGTGCAAAGCTATGGG
TGGAACATAGTCCGTCTITAAGAGTGGGGTIGGACGTCTTICATATGGCGGCTGAGCCGTGTGACACGTTGCTIGTGT
GACATAGGTGAGTCATCATCTAGTCCTGAAGTGGAAGAAGCACGGACGCTCAGAGTCCTCTCCATGGTGGGGGAT
TGGCTTGAAAAAAGACCAGGAGCCTITTGTATAAAAGTGTITGTGCCCATACACCAGCACTATGATGGAAACCCTG
GAGCGACTGCAGCGTAGGTATGGGGGAGGACTGGTCAGAGTGCCACTCTCCCGCAACTCTACACATGAGATGTAC
TGGGTCTCTGGAGCGAAAAGCAACACCATAAAAAGTGTGTCCACCACGAGCCAGCTCCTCTTGGGGCGCATGGAC
GGGCCTAGGAGGCCAGTGAAATATGAGGAGGATGTGAATCTCGGCTCTGGCACGCGGGCTGTGGTAAGCTGCGCT
GAAGCTCCCAACATGAAGATCATTGGTAACCGCATTGAAAGGATCCGCAGTGAGCACGCGGAAACGTGGTICTTT
GACGAGAACCACCCATATAGGACATGGGCTTACCATGGAAGCTATGAGGCCCCCACACAAGGGTCAGCGTCCTICT
CTAATAAACGGGGTIGTCAGGCTCCTGTCAAAACCCTIGGGATGTGGTGACTGGAGTCACAGGAATAGCCATGACC
GACACCACACCGTATGGTCAGCAAAGAGTTTTCAAGGAAAAAGTGGACACTAGGGTGCCAGACCCCCAAGAAGGT
ACTCGTCAGGTTATGAGCATGGTICTCTTCCTGGTTIGTGGAAAGAGCTAGGCAAACACAAACGGCCACGAGTCTGT
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ACCAAAGAAGAGTTCATCAACAAGGTITCGTAGCAATGCAGCATTAGGGGCAATATTTGAAGAGGAAAAAGAGTGG
AAGACTGCAGTGGAAGCTGTGAACGATCCAAGGTTICTGGGCTCTAGTGGACAAGGAAAGAGAGCACCACCTGAGA
GGAGAGTGCCAGAGTTGTGTGTACAACATGATGGGAAAAAGAGAAAAGAAACAAGGGGAATTTGGAAAGGCCAAG
GGCAGCCGCGCCATCTGGTATATGTGGCTAGGGGCTAGATTICTAGAGTITCGAAGCCCTTGGATTCTIGAACGAG
GATCACTGGATGGGGAGAGAGAACTCAGGAGGTGGTGTTGAAGGGCTGGGATTACAAAGACTCGGATATGTICCTA
GAAGAGATGAGTCGCATACCAGGAGGAAGGATGTATGCAGATGACACTGCTGGCTGGGACACCCGCATCAGCAGG
TTTGATCTGGAGAATGAAGCTCTAATCACCAACCAAATGGAGAAAGGGCACAGGGCCTTGGCATTGGCCATAATC
AAGTACACATACCAAAACAAAGTGGTAAAGGTCCTITAGACCAGCTGAAAAAGGGAAAACAGTTATGGACATTATT
TCGAGACAAGACCAAAGGGGGAGCGGACAAGTTGTCACTTACGCTCTTAACACATTITACCAACCTAGTGGTIGCAA
CTCATTCGGAATATGGAGGCTGAGGAAGTCCTAGAGATGCAAGACTTGTGGCTGCTGCGGAGGTCAGAGAAAGTG
ACCAACTGGTTGCAGAGCAACGGATGGGATAGGCTCAAACGAATGGCAGTCAGTGGAGATGATTIGCGTTGTGAAG
CCAATTGATGATAGGTTTGCACATGCCCTICAGGTTCTTGAATGATATGGGAAAAGTTAGGAAGGACACACAAGAG
TGGAAACCCTCAACTGGATGGGACAACTGGGAAGAAGTTICCGTTITTGCTCCCACCACTTCAACAAGCTCCATCTC
AAGGACGGGAGGTCCATTGTGGTTCCCTGCCGCCACCAAGATGAACTGATTGGCCGGGCCCGCGTCTCTCCAGGG
GCGGGATGGAGCATCCGGGAGACTGCTTGCCTAGCAAAATCATATGCGCAAATGTGGCAGCTCCTTTATTICCAC
AGAAGGGACCTCCGACTGATGGCCAATGCCATTTGTTCATCTGTGCCAGTTGACTGGGTTCCAACTGGGAGAACT
ACCTGGTCAATCCATGGAAAGGGAGAATGGATGACCACTGAAGACATGCTTGTGGTGTGGAACAGAGTGTGGATT
GAGGAGAACGACCACATGGAAGACAAGACCCCAGTTACGAAATGGACAGACATTCCCTATTITGGGAAAAAGGGAA
GACTTGTGGTGTGGATCTCTCATAGGGCACAGACCGCGCACCACCTGGGCTGAGAACATTAAAAACACAGTCAAC
ATGGTGCGCAGGATCATAGGTGATGAAGAAAAGTACATGGACTACCTATCCACCCAAGTTCGCTACTTGGGTGAA
GAAGGGTCTACACCTGGAGTGCTGTAAGCACCAATCTTAATGTTIGTICAGGCCTGCTAGTCAGCCACAGCTIGGGG
AAAGCTGTGCAGCCTGTGACCCCCCCAGGAGAAGCTGGGAAACCAAGCCTATAGTCAGGCCGAGAACGCCATGGL
ACGGAAGAAGCCATGCTGCCTGTGAGCCCCTCAGAGGACACTGAGTCAAAAAACCCCACGCGCTTGGAGGCGCAG
GATGGGAAAAGAAGGTGGCGACCTTCCCCACCCTTCAATCTGGGGCCTGAACTGGAGATCAGCTGTGGATCTCCA
GAAGAGGGACTAGTGGTTAGAGGAGA

KU497555.1 Zika virus isolate Brazil-ZKV2015, Brazil, complete genome (SEQ ID NO: 3)

CCAATCTGTGAATCAGACTGCGACAGTTCGAGTTTGAAGCGAAAGCTAGCAACAGTATCAACAGGTTITATTTTG
GATTTGGAAACGAGAGTTTCTGGTCATGAAAAACCCAAAAAAGAAATCCGGAGGATTCCGGATTGTCAATATGCT
AAAACGCGGAGTAGCCCGTGTGAGCCCCTITTIGGGGGCTTGAAGAGGCTGCCAGCCGGACTTCTIGCTGGGTCATGG
GCCCATCAGGATGGTICTTGGCGATTCTAGCCTTITITTGAGATTCACGGCAATCAAGCCATCACTGGGTCTCATCAA
TAGATGGGGTTCAGTGGGGAAAAAAGAGGCTATGGAAATAATAAAGAAGTTCAAGAAAGATCTGGCTGCCATGCT
GAGAATAATCAATGCCAGGAAGGAGAAGAAGAGACGAGGCGCAGATACTAGTGTCGGAATCGTTGGCCTCCTGCT
GACCACAGCTATGGCAGCGGAGGTCACTAGACGTGGGAGTGCATACTATATGTACTTGGACAGAAACGATGCTGG
GGAGGCCATATCTTITTCCAACCACATTGGGGATGAATAAGTGTTATATACAGATCATGGATCTIGGACACATGTG
TGATGCCACCATGAGCTATGAATGCCCTATGCTGGATGAGGGGGTGGAACCAGATGACGTCGATTGTTGGTGCAA
CACGACGTCAACTTGGGTTGTGTACGGAACCTGCCATCACAAAAAAGGTGAAGCACGGAGATCTAGAAGAGCTGT
GACGCTCCCCTCCCATTCCACTAGGAAGCTGCAAACGCGGTCGCAAACCTGGTTGGAATCAAGAGAATACACAAA
GCACTTGATTAGAGTCGAAAATTGGATATTCAGGAACCCTGGCTTCGCGTTAGCAGCAGCTGCCATCGCTTGGCT
TTIGGGAAGCTCAACGAGCCAAAAAGTCATATACTTGGTICATGATACTGCTGATTGCCCCGGCATACAGCATCAG
GTGCATAGGAGTCAGCAATAGGGACTTITGTGGAAGGTATGTCAGGTGGGACTTGGGTTIGATGTTGTCTITGGAACA
TGGGGGTTGTGTCACCGTAATGGCACAGGACAAACCGACTGTCGACATAGAGCTGGTTACAACAACAGTCAGCAA
CATGGCGGAGGTAAGATCCTACTGCTATGAGGCATCAATATCAGACATGGCTTCGGACAGCCGCTGCCCAACACA
AGGTGAAGCCTACCTTGACAAGCAATCAGACACTCAATATGTICTGCARAAAGAACGTTAGTGGACAGAGGCTGGGG
AAATGGATGTGGACTTTITTIGGCAAAGGGAGCCTGGTGACATGCGCTAAGTTIGCATGCTCCAAGAAAATGACCGG
GAAGAGCATCCAGCCAGAGAATCTGGAGTACCGGATAATGCTGTCAGTICATGGCTCCCAGCACAGTGGGATGAT
CGTTAATGACACAGGACATGAAACTGATGAGAATAGAGCGAAGGTTGAGATAACGCCCAATTCACCAAGAGCCGA
AGCCACCCTGGGGGGTTITTGGAAGCTTAGGACTTGATTGTGAACCGAGGACAGGCCTTGACTTITTCAGATTIGTA
TTACTTGACTATGAATAACAAGCACTGGTTGGTTCACAAGGAGTGGTTCCACGACATTCCATTACCTTGGCACGC
TGGGGCAGACACCGGAACTCCACACTGGAACAACAAAGAAGCACTGGTAGAGTTCAAGGACGCACATGCCAAAAG
GCAAACTGTCGTGGTTCTAGGGACTCAAGAAGGAGCAGTTCACACGGCCCTTGCTGGAGCTCTGGAGGCTGAGAT
GGATGGTGCAAAGGGAAGGCTGTICCTCTGGCCACTTGAAATGTCGCCTGARAATGGATAAACTTAGATTIGAAGGG
CGTGTCATACTCCTTGTGTACCGCAGCGTTCACATTCACCAAGATCCCGGCTGAAACACTGCACGGGACAGTCAC
AGTGGAGGTACAGTACGCAGGGACAGATGGACCTTGCAAGGTTCCAGCTCAGATGGCGGTGGACATGCAAACTCT
GACCCCAGTTGGGAGGTTGATAACCGCTAACCCCGTAATCACTGAAAGCACTGAGAACTCTAAGATGATGCTGGA
ACTTGATCCACCATTTGGGGACTCTTACATTIGTCATAGGAGTCGGGGAGAAGAAGATCACCCACCACTGGCACAG
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GAGTGGCAGCACCATTGGAAAAGCATTTGAAGCCACTGTGAGAGGTGCCAAGAGAATGGCAGTCTITGGGAGACAC
AGCCTGGGACTTTGGATCAGTTGGAGGCGCTCTCAACTCATTGGGCAAGGGCATCCATCAAATTTTITGGAGCAGC
TTTCAAATCATTGTTTGGAGGAATGTCCTGGTTCTCACAAATTCTCATTIGGAACGTTIGCTGATGTGGTTIGGGTCT
GAACACAAAGAATGGATCTATTTCCCTITATGTGCTTGGCCTTAGGGGGAGTGTTGATCTTCTTATCCACAGCCGT
CTICTGCTGATGTGGGGTGCTCGGTGGACTTCTCAAAGAAGGAGACGAGATGTGGTACAGGGGTGTTICGTCTATAA
CGACGTTGAAGCCTGGAGGGACAGGTACAAGTACCATCCTGACTCTCCCCGTAGATTGGCAGCAGCAGTCAAGCA
AGCCTGGGAAGATGGTATCTGCGGGATCTCCTCTGTTTCAAGAATGGAAAACATCATGTGGAGATCAGTAGAAGG
GGAGCTTAACGCAATCCTGGAAGAGAATGGAGTTCAACTGACGGTCGTIGTGGGATCTGTAAAAAACCCCATGTG
GAGAGGTCCACAGAGATTGCCCGTIGCCTGTGAACGAGCTGCCCCACGGCTGGAAGGCTTGGGGGAAATCGTACTT
CGTCAGAGCAGCAAAGACAAATAACAGCTTTGTICGTGGATGGTGACACACTGAAGGAATGCCCACTCARACATAG
AGCATGGAACAGCTTTCTIGTGGAGGATCATGGGTTICGGGGTATTTCACACTAGTGTCTGGCTCAAGGTTAGAGA
AGATTATTCATTAGAGTGTIGATCCAGCCGTTATTGGAACAGCTGTTAAGGGAAAGGAGGCTGTACACAGTGATCT
AGGCTACTGGATTGAGAGTGAGAAGAATGACACATGGAGGCTGAAGAGGGCCCATCTGATCGAGATGAAAACATG
TGAATGGCCAAAGTCCCACACATTGTIGGACAGATGGAATAGAAGAGAGTGATCTGATCATACCCAAGTCTTITAGC
TGGGCCACTCAGCCATCACAATACCAGAGAGGGCTACAGGACCCAAATGAAAGGGCCATGGCACAGTGAAGAGCT
TGAAATTCGGTTTGAGGAATGCCCAGGCACTAAGGTCCACGTGGAGGAAACATGTGGAACAAGAGGACCATCTCT
GAGATCAACCACTGCAAGCGGAAGGGTGATCGAGGAATGGTGCTGCAGGGAGTGCACAATGCCCCCACTGICGTT
CCGGGCTAAAGATGGCTGTIGGTATGGAATGGAGATAAGGCCCAGGAAAGAACCAGAAAGCAACTTAGTAAGGTC
AATGGTGACTGCAGGATCAACTGATCACATGGATCACTTCTCCCTTGGAGTGCTTGTGATTCTGCTCATGGTGCA
GGAAGGGCTGAAGAAGAGAATGACCACAAAGATCATCATAAGCACATCAATGGCAGTGCTGGTAGCTATGATCCT
GGGAGGATTTICAATGAGTGACCTGGCTAAGCTTGCAATTITIGATGGGTGCCACCTTCGCGGAAATGAACACTGG
AGGAGATGTAGCTCATCTGGCGCTGATAGCGGCATTCAAAGTCAGACCAGCGTTGCTGGTATCTTTICATCTTICAG
AGCTAATTGGACACCCCGTGARAAGCATGCTGCTGGCCTTGGCCTCGTGITTITTGCAAACTGCGATCTCCGCCTT
GGAAGGCGACCTGATGGTTCTCATCAATGGTTITTGCTTTGGCCTGGTTGGCAATACGAGCGATGGTTGTTCCACG
CACTGACAACATCACCTTGGCAATCCTGGCTGCTCTGACACCACTGGCCCGGGGCACACTGCTTGTGGCGTGGAG
AGCAGGCCTTGCTACTTIGCGGGGGGTITTATGCTCCTICTCTICTGAAGGGAAAAGGCAGTGTGAAGAAGAACTTACC
ATTTGTCATGGCCCTGGGACTAACCGCTGTGAGGCTGGTCGACCCCATCAACGTGGTGGGACTGCTGTTGCTCAC
AAGGAGTGGGAAGCGGAGCTGGCCCCCTAGCGAAGTACTCACAGCTGTTGGCCTGATATGCGCATTGGCTGGAGG
GTTICGCCAAGGCAGATATAGAGATGGCTGGGCCCATGGCCGCGGTCGGTICTGCTAATTGTCAGTTACGTGGTCTC
AGGAAAGAGTGTIGGACATGTACATTGAAAGAGCAGGTGACATCACATGGGAAAAAGATGCGGAAGTCACTGGAAA
CAGTCCCCGGCTCGATGTGGCGCTAGATGAGAGTGGTGACTTICTCCCTGGTGGAGGATGACGGTCCCCCCATGAG
AGAGATCATACTCAAGGTGGTCCTGATGACCATCTIGTGGCATGAACCCAATAGCCATACCCTTTGCAGCTGGAGC
GTGGTACGTATACGTGAAGACTGGAAAAAGGAGTGGTGCTCTATGGGATGTGCCTGCTCCCAAGGAAGTAAAAAA
GGGGGAGACCACAGATGGAGTGTACAGAGTAATGACTCGTAGACTGCTAGGTTCAACACAAGTTIGGAGTGGGAGT
TATGCAAGAGGGGGTCTITTCACACTATGTIGGCACGTCACAAAAGGATCCGCGCTGAGAAGCGGTGAAGGGAGACT
TGATCCATACTGGGGAGATGTCAAGCAGGATCTGGTGTCATACTGTGGTCCATGGAAGCTAGATGCCGCCTGGGA
CGGGCACAGCGAGGTGCAGCTCTTGGCCGTGCCCCCCGGAGAGAGAGCGAGGAACATCCAGACTCTGCCCGGAAT
ATTTAAGACAAAGGATGGGGACATTGGAGCGGTTGCGCTGGATTACCCAGCAGGAACTTCAGGATCTCCAATCCT
AGACAAGTGTGGGAGAGTGATAGGACTTTATGGCAATGGGGTCGTGATAAAAAATGGGAGTTATGTTAGTGCCAT
CACCCAAGGGAGGAGGGAGGAAGAGACTCCTGTTGAGTGCTTICGAGCCTICGATGCTGAAGAAGAAGCAGCTAAC
TGTCTTAGACTTGCATCCTGGAGCTGGGAAAACCAGGAGAGTTCTTCCTGAAATAGTCCGTGAAGCCATAAAAAC
AAGACTCCGTACTGTGATCTTAGCTCCAACCAGGGTTGTCGCTGCTGAAATGGAGGAAGCCCTTAGAGGGCTTCC
AGTIGCGTTATATGACAACAGCAGTCAATGTCACCCACTCTIGGAACAGAAATCGTCGACTTAATGTGCCATGCCAC
CTTCACTTCACGTCTACTACAGCCAATCAGAGTCCCCAACTATAATCTGTATATTATGGATGAGGCCCACTTCAC
AGATCCCTCAAGCATAGCAGCAAGAGGATACATTTICAACAAGGGTTGAGATGGGCGAGGCGGCTGCCATCTTCAT
GACCGCCACGCCACCAGGAACCCGTGACGCATTTCCGGACTCCAACTCACCAATTATGGACACCGAAGTGGAAGT
CCCAGAGAGAGCCTGGAGCTCAGGCTTTGATTGGGTGACGGATCATTCTGGAAAAACAGTTTGGTTTGTTCCAAG
CGTGAGGAACGGCAATGAGATCGCAGCTIGTCTGACAAAGGCTGGAAAACGGGTCATACAGCTCAGCAGAAAGAC
TTTTGAGACAGAGTTCCAGAAAACAAAACATCAAGAGTGGGACTTTGTCGTGACAACTGACATTTCAGAGATGGG
CGCCAACTTTAAAGCTGACCGTGTCATAGATTCCAGGAGATGCCTAAAGCCGGTCATACTTGATGGCGAGAGAGT
CATTCTGGCTGGACCCATGCCTGTCACACATGCCAGCGCTGCCCAGAGGAGGGGGCGCATAGGCAGGAATCCCAA
CAAACCTGGAGATGAGTACCTGTATGGAGGTGGGTGCGCAGAGACTGACGAAGACCATGCACACTGGCTTGAAGC
AAGAATGCTCCTTGACAATATTITACCTCCAAGATGGCCTCATAGCCTCGCTCTATCGACCTGAGGCCGACAAAGT
AGCAGCCATTGAGGGAGAGTTCAAGCTTAGGACGGAGCAAAGGAAGACCTTIGTGGAACTCATGAAAAGAGGAGA
TCTTICCTGTITTGGCTGGCCTATCAGGTTGCATCTGCCGGAATAACCTACACAGATAGAAGATGGTGCTITGATGG
CACGACCAACAACACCATAATGGAAGACAGTGTGCCGGCAGAGGTGTGGACCAGACACGGAGAGAAANGAGTGCT
CAAACCGAGGTIGGATGGACGCCAGAGTTIGTTCAGATCATGCGGCCCTGAAGTCATTCAAGGAGTTTGCCGCTGG
GAAAAGAGGAGCGGCTTTTGGAGTGATGGAAGCCCTGGGAACACTGCCAGGACACATGACAGAGAGATTCCAGGA
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AGCCATTGACAACCTCGCTIGTIGCTCATGCGGGCAGAGACTGGAAGCAGGCCTTACAAAGCCGCGGCGGCCCAATT
GCCGGAGACCCTAGAGACCATTATGCTITTITGGGGTTGCTGGGAACAGTCTCGCTGGGAATCTTITTTCGTCTITGAT
GAGGAACAAGGGCATAGGGAAGATGGGCTTITGGAATGGTGACTCTTIGGGGCCAGCGCATGGCTCATGTIGGCTCTC
GGAAATTGAGCCAGCCAGAATTGCATGTIGTICCTCATIGTTGTIGTTICCTATTGCTGGTGGTGCTCATACCTGAGCC
AGAAAAGCAAAGATCTCCCCAGGACAACCAAATGGCAATCATCATCATGGTAGCAGTAGGTCTITCTGGGCTTGAT
TACCGCCAATGAACTCGGATGGTTGGAGAGAACAAAGAGTGACCTAAGCCATCTAATGGGAAGGAGAGAGGAGGG
GGCAACCATAGGATTCTCAATGGACATTGACCTGCGGCCAGCCTCAGCTTGGGCCATCTATGCTGCCTITGACAAC
TTITCATTACCCCAGCCGTCCAACATGCAGTGACCACTTICATACAACAACTACTCCTTAATGGCGATGGCCACGCA
AGCTGGAGTGTIGTTTGGTATGGGCAAAGGGATGCCATTCTACGCATGGGACTTTGGAGTCCCGCTGCTAATGAT
AGGTTGCTACTCACAATTAACACCCCTGACCCTAATAGTGGCCATCATTITTGCTCGTGGCGCACTACATGTACTT
GATCCCAGGGCTGCAGGCAGCAGCTGCGCGTGCTGCCCAGAAGAGAACGGCAGCTGGCATCATGAAGAACCCTGT
TGTGGATGGAATAGTGGTGACTGACATTGACACAATGACAATTGACCCCCAAGTGGAGAAAAAGATGGGACAGGT
GCTACTCATAGCAGTAGCCGTCTICCAGCGCCATACTGTICGCGGACCGCCTIGGGGGETGGGGGGAGGCTGGGGCCCT
GATCACAGCCGCAACTTCCACTTTIGTGGGAAGGCTCTCCGAACAAGTACTGGAACTCCTCTACAGCCACTTCACT
GTGTAACATTITTAGGGGAAGTTACTIGGCTGGAGCTTCTCTAATCTACACAGTAACAAGAAACGCTGGCTTGGT
CAAGAGACGTGGGGGTGGAACAGGAGAGACCCTGGGAGAGAAATGGAAGGCCCGCTTGAACCAGATGTICGGCCCT
GGAGTTCTACTCCTACAAAAAGTCAGGCATCACCGAGGTGTGCAGAGAAGAGGCCCGCCGCGCCCTCAAGGALCGE
TGIGGCAACGGGAGGCCATGCTGTGTCCCGAGGAAGTGCAAAGCTGAGATGGTTGGTGGAGCGGGGATACCTGCA
GCCCTATGGAAAGGTCATTGATCTTGGATGTGGCAGAGGGGGCTGGAGTTACTACGCCGCCACCATCCGCARAAGT
TCAAGAAGTGAAAGGATACACAAAAGGAGGCCCTGGTCATGAAGAACCCGTGTTIGGTGCAAAGCTATGGGTGGAA
CATAGTCCGTCTTAAGAGTGGGGTGGACGTICTTTCATATGGCGGCTGAGCCGTGTGACACGTTIGCTGIGTGACAT
AGGTGAGTCATCATCTAGTCCTIGAAGTGGAAGAAGCACGGACGCTCAGAGTCCTCTCCATGGTGGGGGATTGGCT
TGAAAAAAGACCAGGAGCCTTTTGCATAAAAGTGTTGTGCCCATACACCAGCACTATGATGGAAACCCTGGAGCG
ACTGCAGCGTAGGTATGGGGGAGGACTGGTCAGAGTGCCACTCTCCCGCAACTCTACACATGAGATGTACTGGGT
CTCTGGAGCGAAAAGCAACACCATAAAAAGTGTGTCCACCACGAGCCAGCTCCTCTTGGGGCGCATGGACGGGCC
TAGGAGGCCAGTGAAATATGAGGAGGATGTGAATCTCGGCTCTIGGCACGCGGGCTGTGGTAAGCTGCGCTGAAGC
TCCCAACATGAAGATCATTGGTAACCGCATTGAAAGGATCCGCAGTGAGCACGCGGAAACGTGGTICTTIGACGA
AAACCACCCATATAGGACATGGGCTTACCATGGAAGCTATGTGGCCCCCACACAAGGGTCAGCGTCCTCTCTAAT
AAACGGGGTTGTCAGGCTCCTGTCAAAACCCTGGGATGTGGTGACTGGAGTCACAGGAATAGCCATGACCGACAC
CACACCGTATGGTCAGCAAAGAGTTTTCAAGGAAAAAGTGGACACTAGGGTGCCAGACCCCCAAGAAGGCACTCG
TCAGGTTATGAGCATGGTCICTTCCIGGTTIGTGGAAAGAGCTAGGCAAACACAAACGACCACGAGTCTGTACCAA
AGAAGAGTTCATCAACAAGGTTCGTAGCAATGCAGCATTAGGGGCAATATTTGAAGAGGAAAAAGAGTGGAAGAC
TGCAGTGGAAGCTGTGAACGATCCAAGGTTCTGGGCTCTAGTGGACAAGGAAAGAGAGCACCACCTGAGAGGAGA
GTGCCAGAGTIGTIGTGTACAACATGATGGGAAAAAGAGAAAAGAAACAAGGGGAATTTGGAAAGGCCAAGGGCAG
CCGCGCCATCIGGTATATGTGGCTAGGGGCTAGATTICTAGAGTTCGAAGCCCTTGGATICTTGAACGAGGATCA
CTGGATGGGGAGAGAGAACTCAGGAGGTGGTGTTGAAGGGCTGGGATTACAAAGACTCGGATATGTCCTAGAAGA
GATGAGTCGCATACCAGGAGGAAGGATGTATGCAGATGACACTGCTGGCTGGGACACCCGCATCAGCAGGTTTIGA
TCTGGAGAATGAAGCTCTAATCACCAACCAAATGGAGAAAGGGCACAGGGCCTTIGGCATTGGCCATAATCAAGTA
CACATACCAAAACAAAGTGGTARAAGGTCCTTAGACCAGCTGAAAAAGGGAAAACAGTTATGGACATTATTTCGAG
ACAAGACCAAAGGGGGAGCGGACAAGTTGTCACTTACGCTICTTAACACATTTACCAACCTAGTGGTGCAACTCAT
TCGGAATATGGAGGCTGAGGAAGTTCTAGAGATGCAAGACTTGTGGCTGCTGCGGAGGTCAGAGAAAGTGACCAA
CTGGTTGCAGAGCAACGGATGGGATAGGCTCAAACGAATGGCAGTCAGTGGAGATGATTGCGTTGTGAAGCCAAT
TGATGATAGGTTTGCACATGCCCTCAGGTICTTGAATGATATGGGAAAAGT TAGGAAGGACACACAAGAGTGGAA
ACCCTCAACTGGATGGGACAACTGGGAAGAAGTTCCGTTTITGCTCCCACCACTTCAACAAGCTCCATCTCAAGGA
CGGGAGGTCCATTGTGGTTCCCTGCCGCCACCAAGATGAACTGATTIGGCCGGGCCCGCGTCTCTCCAGGGGCGGE
ATGGAGCATCCGGGAGACTGCTTIGCCTAGCAAAATCATATGCGCAAATGTGGCAGCTCCTTTATTITCCACAGAAG
GGACCTCCGACTGATGGCCAATGCCATTTIGTTCATCTGTGCCAGTTGACTGGGTTCCAACTGGGAGAACTACCTG
GTCAATCCATGGAAAGGGAGAATGGATGACCACTGAAGACATGCTIGTGGTGTGGAACAGAGTGTGGATTIGAGGA
GAACGACCACATGGAAGACAAGACCCCAGTTACGAAATGGACAGACATTICCCTATTTGGGAAAAAGGGAAGACTT
GTGGTGTGGATCTCTCATAGGGCACAGACCGCGCACCACCTGGGCTGAGAACATTAAAAATACAGTCAACATGGT
GCGCAGGATCATAGGTGATGAAGAAAAGTACATGGACTACCTATCCACCCAAGTTCGCTACTTIGGGTGAAGAAGG
GTCTACACCTIGGAGTIGCTGTGAGCACCAATCTTAATGTTGTCAGGCCTGCTAGTCAGCCACAGCTTGGGGARAAGC
TGIGCAGCCTGTGACCCCTCCAGGAGAAGCTGGGTAACCAAGCCTATAGTCAGGCCGAGAACGCCATGGCACGGA
AGAAGCCATGCTGCCTGTGAGCCCCTICAGAGGACACTGAGTCAAAAAACCCCACGCGCTTGGAGGCGCAGGATGG
GAAAAGAAGGTGGCGACCTTCCCCACCCTTCAATCTGGGGCCTGAACTGGAGATCAGCTGTGGATCTCCAGAAGA
GGGACTAGTGGTTAGAGGAGACCCCCCGGAAAACGCAAAACAGCATATTGACGCTGGGAAAGACCAGAGACTCCA
TGAGTTTCCACCACGCTGGCCGCCAGGCACAGATCGCCGAATAGCGGCGGCCGGTGTGGGGAAATCCA
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KUS501215.1 Zika virus strain PRVABCS9, Puerto Rico, complete genome (SEQ ID NO: 4)

GTIGTTGATCTIGTGTGAATCAGACTGCGACAGTTCGAGTTTGAAGCGAAAGCTAGCAACAGTATCAACAGGTTTT
ATTTTGGATTTGGAAACGAGAGTTTCTGGTCATGAAAAACCCAAAAAAGAAATCCGGAGGATTCCGGATTGTCAA
TATGCTAAAACGCGGAGTAGCCCGTGTGAGCCCCTTTGGGEGEGECTTGAAGAGGCTGCCAGCCGGACTTCTGCTGGEG
TCATGGGCCCATCAGGATGGTCTTGGCGATTCTAGCCTTITTTGAGATTCACGGCAATCAAGCCATCACTGGGTCT
CATCAATAGATGGGGTTCAGTGGGGAAAAAAGAGGCTATGGAAACAATAAAGAAGTTCAAGAAAGATCTGGCTGC
CATGCTGAGAATAATCAATGCTAGGAAGGAGAAGAAGAGACGAGGCGCAGATACTAGTGTCGGAATTGTTGGCCT
CCTGCTGACCACAGCTATGGCAGCGGAGGTCACTAGACGTGGGAGTGCATACTATATGTACTTIGGACAGAAACGA
TGCTGGGGAGGCCATATCTTTTCCAACCACATTGGGGATGAATAAGTGTTATATACAGATCATGGATCTTIGGACA
CATGTGTGATGCCACCATGAGCTATGAATGCCCTATGCTGGATGAGGGGGTGGAACCAGATGACGTCGATTGTTIG
GTGCAACACGACGTCAACTTIGGGTTGTGTACGGAACCTGCCATCACAAAAAAGGTGAAGCACGGAGATCTAGAAG
AGCTGTGACGCTCCCCTCCCATTCCACCAGGAAGCTGCAAACGCGGTCGCAAACCTGGTTGGAATCAAGAGAATA
CACAAAGCACTTGATTAGAGTCGAAAATTGGATATTCAGGAACCCTGGCTTICGCGTTAGCAGCAGCTGCCATCGC
TTGGCTTTTGGGAAGCTCAACGAGCCAAAAAGTCATATACTTIGGTCATGATACTGCTGATTIGCCCCGGCATACAG
CATCAGGTGCATAGGAGTCAGCAATAGGGACTTTGTGGAAGGTATGTCAGGTGGGACTTGGGTTGATGTTIGTCTT
GGAACATGGAGGTTGTGTCACCGTAATGGCACAGGACAAACCGACTGTCGACATAGAGCTGGTTACAACAACAGT
CAGCAACATGGCGGAGGTAAGATCCTACTGCTATGAGGCATCAATATCAGACATGGCTTCTGACAGCCGCTGCCC
AACACAAGGTGAAGCCTACCTTIGACAAGCAATCAGACACTCAATATGTICTGCAAAAGAACGTTAGTGGACAGAGG
CTGGGGAAATGGATGTGGACTTTTTGGCAAAGGGAGCCTGGTGACATGCGCTAAGTTTIGCATGCTCCAAGARAAAT
GACCGGGAAGAGCATCCAGCCAGAGAATCTGGAGTACCGGATAATGCTGTCAGTTCATGGCTCCCAGCACAGTGG
GATGATCGTTAATGACACAGGACATGAAACTGATGAGAATAGAGCGAAAGTTGAGATAACGCCCAATTICACCGAG
AGCCGAAGCCACCCTGGGGGGTITTTGGAAGCCTAGGACTTIGATTGTGAACCGAGGACAGGCCTTGACTTTTICAGA
TTTGTATTACTTGACTATGAATAACAAGCACTGGTTGGTTCACAAGGAGTGGTTCCACGACATTCCATTACCTTG
GCACGCTGGGGCAGACACCGGAACTCCACACTGGAACAACAAAGAAGCACTGGTAGAGTTCAAGGACGCACATGC
CAAAAGGCAAACTGTCGTGGTTCTAGGGAGTCAAGAAGGAGCAGTTCACACGGCCCTTGCTGGAGCTCTGGAGGC
TGAGATGGATGGTGCAAAGGGAAGGCTGICCTCTIGGCCACTTGAAATGTCGCCTGAAAATGGATAAACTTAGATT
GAAGGGCGTGICATACTCCTITGIGTACTGCAGCGTTCACATTCACCAAGATCCCGGCTGAAACACTGCACGGGAC
AGTCACAGTGGAGGTACAGTACGCAGGGACAGATGGACCTTGCAAGGTTCCAGCTCAGATGGCGGTGGACATGCA
AACTCTGACCCCAGTTGGGAGGTTGATAACCGCTAACCCCGTAATCACTGAAAGCACTGAGAACTCTAAGATGAT
GCTGGAACTTGATCCACCATTTGGGGACTCTTACATIGTCATAGGAGTCGGGGAGAAGAAGATCACCCACCACTG
GCACAGGAGTGGCAGCACCATTGGAAAAGCATTTGAAGCCACTGTGAGAGGTGCCAAGAGAATGGCAGTICTTGGG
AGACACAGCCTGGGACTTTIGGATCAGTTGGAGGCGCTCTCAACTCATTGGGCAAGGGCATCCATCAAATTTTITGG
AGCAGCTTTICAAATCATTGTTTGGAGGAATGTCCTIGGTTCTCACAAATTCTCATTGGAACGTTGCTGATGTGGTT
GGGTCTGAACACAAAGAATGGATCTATTTCCCTTATGTIGCTIGGCCTTAGGGGGAGTGTTGATCTTCTTATCCAC
AGCCGTCICTGCTIGATGTGGGGTGCTICGGTGGACTICTCAAAGAAGGAGACGAGATGCGGTACAGGGGTGTTICGT
CTATAACGACGTTGAAGCCTGGAGGGACAGGTACAAGTACCATCCTGACTCCCCCCGTAGATTGGCAGCAGCAGT
CAAGCAAGCCTGGGAAGATGGTATCTGCGGGATCTCCTCTGTITTCAAGAATGGAAAACATCATGTGGAGATCAGT
AGAAGGGGAGCTCAACGCAATCCTGGAAGAGAATGGAGTTCAACTGACGGTCGTTGTGGGATCTGTAAAAAACCC
CATGTGGAGAGGTCCACAGAGATTIGCCCGTGCCTGTGAACGAGCTGCCCCACGGCTGGAAGGCTTIGGGGGARAATC
GTATTTCGTCAGAGCAGCAAAGACAAATAACAGCTTIGTCGTGGATGGTGACACACTGAAGGAATGCCCACTCAA
ACATAGAGCATGGAACAGCTTTCTTGTGGAGGATCATGGGTTCGGGGTATTTCACACTAGTGTCTGGCTCAAGGT
TAGAGAAGATTATTCATTAGAGTGTGATCCAGCCGTTATTIGGAACAGCTGTTAAGGGAAAGGAGGCTGTACACAG
TGATCTAGGCTACTGGATTGAGAGTGAGAAGAATGACACATGGAGGCTGAAGAGGGCCCATCTGATCGAGATGAA
AACATGTGAATGGCCAAAGTCCCACACATTGTGGACAGATGGAATAGAAGAGAGTGATCTGATCATACCCAAGTC
TTTAGCTGGGCCACTCAGCCATCACAATACCAGAGAGGGCTACAGGACCCAAATGAAAGGGCCATGGCACAGTGA
AGAGCTTGAAATTCGGTTTGAGGAATGCCCAGGCACTAAGGTCCACGTGGAGGAAACATGTGGAACAAGAGGACC
ATCTCTGAGATCAACCACTGCAAGCGGAAGGGTGATCGAGGAATGGTGCTGCAGGGAGTGCACAATGCCCCCACT
GTCGTTCCGGGCTAAAGATGGCTGTTGGTATGGAATGGAGATAAGGCCCAGGAAAGAACCAGAAAGCAACTTAGT
AAGGTCAATGGTGACTGCAGGATCAACTGATCACATGGACCACTICTCCCTIGGAGTGCTTGTGATCCTGCTCAT
GGTGCAGGAAGGGCTGAAGAAGAGAATGACCACAAAGATCATCATAAGCACATCAATGGCAGTGCTGGTAGCTAT
GATCCTGGGAGGATTTITCAATGAGTGACCTGGCTAAGCTTGCAATTTTGATGGGTGCCACCTTICGCGGAAATGAA
CACTGGAGGAGATGTAGCTCATCTIGGCGCTGATAGCGGCATTCAAAGTCAGACCAGCGTTIGCTGGTATCTTTCAT
CTTCAGAGCTAATTGGACACCCCGTGAAAGCATGCTGCTGGCCTTGGCCTCGTGTCTTTTGCAAACTGCGATCTC
CGCCTTGGAAGGCGACCTGATGGTTCTCATCAATGGTITTTGCTITGGCCTGGTTGGCAATACGAGCGATGGTTIGT
TCCACGCACTGATAACATCACCTTGGCAATCCTGGCTGCTCTGACACCACTGGCCCGGGGCACACTGCTTGTGGC
GTGGAGAGCAGGCCTTGCTACTTIGCGGGGGGTTTATGCTCCTCTCTICTGAAGGGAAAAGGCAGTGTGAAGAAGAA
CTTACCATTIGTCATGGCCCTGGGACTAACCGCTGTGAGGCTGGTCGACCCCATCAACGTGGTGGGACTGCTGTT
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GCTCACAAGGAGTGGGAAGCGGAGCTGGCCCCCTAGCGAAGTACTCACAGCTGTIGGCCTGATATGCGCATTGGC
TGGAGGGTTCGCCAAGGCAGATATAGAGATGGCTGGGCCCATGGCCGCGGTCGGTCTGCTAATTGTICAGTTACGT
GGICTCAGGAAAGAGTGTGGACATGTACATTGAAAGAGCAGGTGACATCACATGGGAAAAAGATGCGGAAGTCAC
TGGAAACAGTCCCCGGCTCGATGTGGCGCTAGATGAGAGTGGTGATTTCTCCCTGGTGGAGGATGACGGTCCCCC
CATGAGAGAGATCATACTCAAGGTGGTCCTGATGACCATCTGTGGCATGAACCCAATAGCCATACCCTTITGCAGC
TGGAGCGTGGTACGTATACGTGAAGACTGGAAAAAGGAGTGGTGCTCTATGGGATGTGCCTGCTCCCAAGGAAGT
AAAAANAGGGGGAGACCACAGATGGAGTGTACAGAGTAATGACTCGTAGACTGCTAGGTTCAACACAAGTTGGAGT
GGGAGTTATGCAAGAGGGGGTCTTTCACACTATGTGGCACGTCACAAAAGGATCCGCGCTGAGAAGCGGTGAAGG
GAGACTTGATCCATACTGGGGAGATGTCAAGCAGGATCTGGTIGTCATACTGTGGTCCATGGAAGCTAGATGCCGC
CTGGGATGGGCACAGCGAGGTGCAGCTCTTGGCCGTGCCCCCCGGAGAGAGAGCGAGGAACATCCAGACTCTGCC
CGGAATATTTAAGACAAAGGATGGGGACATTGGAGCGGTTGCGCTGGATTACCCAGCAGGAACTTCAGGATCTCC
AATCCTAGACAAGTGTGGGAGAGTGATAGGACTTTATGGCAATGGGGTCGTGATCAAAAACGGGAGTTATGTTAG
TGCCATCACCCAAGGGAGGAGGGAGGAAGAGACTCCTGTTGAGTGCTTCGAGCCCTCGATGCTGAAGAAGAAGCA
GCTAACTGTCTITAGACTTGCATCCTGGAGCTGGGAAAACCAGGAGAGTTCTTCCTGAAATAGTCCGTGAAGCCAT
AAAAACAAGACTCCGTACTGTGATCITAGCTCCAACCAGGGTTIGTCGCTGCTGAAATGGAGGAGGCCCTTAGAGG
GCTTCCAGTGCGTTATATGACAACAGCAGTCAATGTCACCCACTCTGGAACAGAAATCGTCGACTTAATGTGCCA
TGCCACCTTCACTTCACGTICTACTACAGCCAATCAGAGTCCCCAACTATAATCTGTATATTATGGATGAGGCCCA
CTTCACAGATCCCTICAAGTATAGCAGCAAGAGGATACATTTCAACAAGGGTTGAGATGGGCGAGGCGGCTGCCAT
CTTCATGACCGCCACGCCACCAGGAACCCGTGACGCATTTCCGGACTCCAACTCACCAATTATGGACACCGAAGT
GGAAGTCCCAGAGAGAGCCTGGAGCTCAGGCTTTGATTGGGTGACGGATCATTCTGGAAAAACAGTTIGGTITIGT
TCCAAGCGTGAGGAACGGCAATGAGATCGCAGCTIGTCTGACAAAGGCTGGAAAACGGGTCATACAGCTCAGCAG
AAAGACTTTTGAGACAGAGTTCCAGAAAACAAAACATCAAGAGTGGGACTTIGTCGTGACAACTGACATTTICAGA
GATGGGCGCCAACTTTAAAGCTGACCGTGTCATAGATTICCAGGAGATGCCTAAAGCCGGTICATACTTGATGGCGA
GAGAGTCATTCTGGCTGGACCCATGCCTGTCACACATGCCAGCGCTGCCCAGAGGAGGGGGCGCATAGGCAGGAA
TCCCAACAAACCTGGAGATGAGTATCTGTATGGAGGTGGGTGCGCAGAGACTGACGAAGACCATGCACACTGGCT
TGAAGCAAGAATGCTCCTTGACAATATTTACCTCCAAGATGGCCTCATAGCCTCGCTCTATCGACCTGAGGCCGA
CAAAGTAGCAGCCATTGAGGGAGAGTTCAAGCTTAGGACGGAGCAAAGGAAGACCTTTGTGGAACTCATGARAAAG
AGGAGATCTTCCTGTTTGGCTGGCCTATCAGGTTGCATCTGCCGGAATAACCTACACAGATAGAAGATGGTGCTT
TGATGGCACGACCAACAACACCATAATGGAAGACAGTGTGCCGGCAGAGGTGTGGACCAGACACGGAGAGAAAAG
AGTIGCTCAAACCGAGGTGGATGGACGCCAGAGTTIGTTCAGATCATGCGGCCCTGAAGTCATTCAAGGAGTTTGC
CGCTGGGAAAAGAGGAGCGGCTTTTGGAGTGATGGAAGCCCTGGGAACACTGCCAGGACACATGACAGAGAGATT
CCAGGAAGCCATTGACAACCTCGCTGTIGCTCATGCGGGCAGAGACTGGAAGCAGGCCTTACAAAGCCGCGGCGGL
CCAATTGCCGGAGACCCTAGAGACCATAATGCTTTTGGGGTTIGCTGGGAACAGTCTCGCTGGGAATCTITCTITCGT
CTTGATGAGGAACAAGGGCATAGGGAAGATGGGCTTTGGAATGGTGACTCTTGGGGCCAGCGCATGGCTCATGTG
GCTICTCGGAAATTGAGCCAGCCAGAATTGCATGTIGTCCTCATTGTIGTGTTCCTATTGCTGGTGGTGCTCATACC
TGAGCCAGAAAAGCAAAGATCTCCCCAGGACAACCAAATGGCAATCATCATCATGGTAGCAGTAGGTCTTCTGGG
CTTIGATTACCGCCAATGAACTCGGATGGTTGGAGAGAACAAAGAGTGACCTAAGCCATCTAATGGGAAGGAGAGA
GGAGGGGGCAACCATAGGATTCTCAATGGACATTGACCTGCGGCCAGCCTCAGCTTIGGGCCATCTATGCTGCCTT
GACAACTTTCATTACCCCAGCCGTCCAACATGCAGTGACCACCTCATACAACAACTACTCCTTAATGGCGATGGC
CACGCAAGCTGGAGIGTTGTITTGGCATGGGCAAAGGGATGCCATTCTACGCATGGGACTTTGGAGTCCCGCTGCT
AATGATAGGTTGCTACTCACAATTAACACCCCTGACCCTAATAGTGGCCATCATTTTIGCTCGTGGCGCACTACAT
GTACTTGATCCCAGGGCTGCAGGCAGCAGCTGCGCGTGCTGCCCAGAAGAGAACGGCAGCTGGCATCATGAAGAA
CCCTGTTGTGGATGGAATAGTGGTGACTGACATTGACACAATGACAATTGACCCCCAAGTGGAGAAAAAGATGGG
ACAGGTGCTACTCATAGCAGTAGCCGTCTCCAGCGCCATACTGTCGCGGACCGCCTGGGGGTGGGGGGAGGCTGG
GGCTCTGATCACAGCCGCAACTTCCACTTITGTGGGAAGGCTCTCCGAACAAGTACTGGAACTCCTCTACAGCCAC
TTCACTIGTGTAACATTTTTAGGGGAAGTTACTTGGCTGGAGCTTCTCTAATCTACACAGTAACAAGAAACGCTGG
CTTGGTCAAGAGACGTGGGGGTGGAACAGGAGAGACCCTGGGAGAGAAATGGAAGGCCCGCTTGAACCAGATGTC
GGCCCTGGAGTITCTACTCCTACAAAAAGTCAGGCATCACCGAGGTGTGCAGAGAAGAGGCCCGCCGCGCCCTCAA
GGACGGTGTGGCAACGGGAGGCCATGCTGTGTCCCGAGGAAGTGCAAAGCTGAGATGGTTGGTGGAGCGGGGATA
CCTGCAGCCCTATGGAAAGGTCATTGATCTTGGATGTGGCAGAGGGGGCTGCGAGTTACTACGTCGCCACCATCCG
CAAAGTTCAAGAAGTGAAAGGATACACAAAAGGAGGCCCTGGTCATGAAGAACCCGTGTITGGTGCAAAGCTATGG
GTGGAACATAGTCCGTCTTAAGAGTGGGGTGGACGTCTTTCATATGGCGGCTGAGCCGTGTGACACGTIGCTGTG
TGACATAGGTGAGTCATCATCTAGTCCTGAAGTGGAAGAAGCACGGACGCTCAGAGTCCICTCCATGGTGGGGGA
TTGGCTTGAAAAAAGACCAGGAGCCTITTTGTATAAAAGTGTTGTGCCCATACACCAGCACTATGATGGAAACCCT
GGAGCGACTGCAGCGTAGGTATGGGGGAGGACTGGTCAGAGTGCCACTCTCCCGCAACTCTACACATGAGATGTA
CTGGGTCTCTGGAGCGAAAAGCAACACCATAAAAAGTGTGTCCACCACGAGCCAGCTCCICTTGGGGCGCATGGA
CGGGCCTAGGAGGCCAGTGAAATATGAGGAGGATGTGAATCTCGGCTCTGGCACGCGGGCTGTGGTAAGCTGCGC
TGAAGCTCCCAACATGAAGATCATTGGTAACCGCATTGAAAGGATCCGCAGTGAGCACGCGGAAACGTGGTTCTT
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TGACGAGAACCACCCATATAGGACATGGGCTTACCATGGAAGCTATGAGGCCCCCACACAAGGGTCAGCGTICCTC
TCTAATAAACGGGGTTIGTCAGGCTCCTGTCAAAACCCTGGGATGTGGTGACTGGAGTCACAGGAATAGCCATGAC
CGACACCACACCGTATGGTCAGCAAAGAGTTTITCAAGGAAAAAGTGGACACTAGGGTGCCAGACCCCCAAGAAGG
CACTCGTCAGGTTATGAGCATGGTCTCTTICCTGGTTGTGGAAAGAGCTAGGCAAACACAAACGGCCACGAGTCTG
CACCAAAGAAGAGTTCATCAACAAGGTTCGTAGCAATGCAGCATTAGGGGCAATATTTGAAGAGGAAARAGAGTG
GAAGACTGCAGTGGAAGCTGTGAACGATCCAAGGTTCTGGGCTCTAGTGGACAAGGAAAGAGAGCACCACCTGAG
AGGAGAGTGCCAGAGCTGTGTGTACAACATGATGGGCGAAAAAGAGAAAAGAAACAAGGGGAATTTGGAAAGGCCAA
GGGCAGCCGCGCCATCTGGTATATGTGGCTAGGGGCTAGATTITCTAGAGTTCGAAGCCCTTIGGATTCTITGAACGA
GGATCACTGGATGGGGAGAGAGAACTCAGGAGGTGGTIGTTGAAGGGCTGGGATTACAAAGACTCGGATATGTCCT
AGAAGAGATGAGTICGTATACCAGGAGGAAGGATGTATGCAGATGACACTGCTGGCTGGGACACCCGCATTAGCAG
GTTITGATCTGGAGAATGAAGCTCTAATCACCAACCAAATGGAGAAAGGGCACAGGGCCTTGGCATTGGCCATAAT
CAAGTACACATACCAAAACAAAGTGGTAAAGGTCCTTAGACCAGCTGAAAAAGGGAAAACAGTTATGGACATTAT
TTCGAGACAAGACCAAAGGGGGAGCGGACAAGTIGTCACTTACGCTCTTAACACATTTACCAACCTAGTGGTGCA
ACTCATTCGGAATATGGAGGCTGAGGAAGTTICTAGAGATGCAAGACTTIGTGGCTGCTGCGGAGGTCAGAGAAAGT
GACCAACTGGTITGCAGAGCAACGGATGGGATAGGCTCAARACGAATGGCAGTCAGTGGAGATGATTGCGTTGTGAA
GCCAATTGATGATAGGTTTGCACATGCCCTCAGGTTCTTGAATGATATGGGAAAAGT TAGGAAGGACACACAAGA
GTGGAAACCCTCAACTGGATGGGACAACTGGGAAGAAGTTCCGTTTTGCTCCCACCACTTCAACAAGCTCCATCT
CAAGGACGGGAGGTCCATTGTGGTITCCCTGCCGCCACCAAGATGAACTGATTGGCCGGGCCCGCGTCTCTCCAGG
GGCGGGATGGAGCATCCGGGAGACTGCTTGCCTAGCAARATCATATGCGCAAATGTGGCAGCTCCTTTATTTCCA
CAGAAGGGACCTCCGACTGATGGCCAATGCCATTTGTITCATCTGTGCCAGTTGACTGGGTTCCAACTGGGAGAAC
TACCTGGTCAATCCATGGAAAGGGAGAATGGATGACCACTGAAGACATGCTIGTGGTGTGGAACAGAGTGTGGAT
TGAGGAGAACGACCACATGGAAGACAAGACCCCAGTTACGAAATGGACAGACATTCCCTATTTGGGAAAAAGGGA
AGACTTGIGGTGIGGATCTCTCATAGGGCACAGACCGCGCACCACCTGGGCTGAGAACATTAAAAACACAGTCAA
CATGGTGCGCAGGATCATAGGTGATGAAGAAAAGTACATGGACTACCTATCCACCCAAGTTCGCTACTITGGGTGA
AGAAGGGTCTACACCTGGAGTGCTGTAAGCACCAATCTTAATGTTGTCAGGCCTGCTAGTCAGCCACAGCTTIGGG
GAAAGCTGTGCAGCCTGTGACCCCCCCAGGAGAAGCTGGGAAACCAAGCCTATAGTCAGGCCGAGAACGCCATGG
CACGGAAGAAGCCATGCTGCCTGTGAGCCCCTCAGAGGACACTGAGTCAAAAAACCCCACGCGCTTIGGAGGCGCA
GGATGGGAAAAGAAGGTGGCGACCTTCCCCACCCTTCAATCTGGGGCCTGAACTGGAGATCAGCTGTGGATCTCC
AGAAGAGGGACTAGTGGTTAGAGGA

KUS509998.1 Zika virus strain Haiti/1225/2014, Haiti, complete genome (SEQ ID NO: 5)

GTIGTTACTGTITGCTGACTCAGACTGCGACAGTTCGAGTTTGAAGCGAAAGCTAGCAACAGTATCAACAGGTTTT
ATTTGGATTTGGAAACGAGAGTTITCTIGGTCATGAAAAACCCAAAAAAGAAATCCGGAGGATTCCGGATTGTCAAT
ATGCTAAAACGCGGAGTAGCCCGTGTGAGCCCCTTTGGGGEGCTTGAAGAGGCTGCCAGCCGGACTTCTGCTGGGT
CATGGGCCCATCAGGATGGTICTTIGGCAATTCTAGCCTTTTTGAGATTCACGGCAATCAAGCCATCACTGGGTCTIC
ATCAATAGATGGGGTTCAGTGGGGAAAAAAGAGGCTATGGAAATAATAAAGAAGTTCAAGAAAGATCTGGCTGCC
ATGCTGAGAATAATCAATGCTAGGAAGGAGAAGAAGAGACGAGGCGCAGATACTAGTGTCGGAATTIGTTIGGCCTC
CTGCTGACCACAGCTATGGCAGCGGAGGTCACTAGACGTGGGAGTGCATACTATATGTACTTGGACAGAAACGAT
GCTGGGGAGGCCATATCTTTITCCAACCACATTGGGGATGAATAAGTGTTATATACAGATCATGGATCTIGGACAC
ATGTGTGATGCCACCATGAGCTATGAATGCCCTATGCTGGATGAGGGGGTGGAACCAGATGACGTCGATTGTTGG
TGCAACACGACGTCAACTIGGGTTGTGTACGGAACCTGCCATCACAAAAAAGGTGAAGCACGGAGATCTAGAAGA
GCTGTGACGCTCCCCTCCCATTCCACTAGGAAGCTGCAAACGCGGTCGCAAACCTGGTTGGAATCAAGAGAATAC
ACAAAGCACTTGATTAGAGTCGAAAATTGGATATTCAGGAACCCTIGGCTTCGCGTTAGCAGCAGCTGCCATCGCT
TGGCTTITTGGGAAGCTCAACGAGCCAAAAAGTCATATACTTGGTCATGATACTGCTGATTIGCCCCGGCATACAGC
ATCAGGTGCATAGGAGTCAGCAATAGGGACTTTIGTGGAAGGTATGTCAGGTGGGACTTGGGTTGATGTTGTICTTG
GAACATGGAGGTTGTGTCACCGTAATGGCACAGGACAAACCGACTGTCGACATAGAGCTGGTTACAACAACAGTC
AGCAACATGGCGGAGGTAAGATCCTACTGCTATGAGGCATCAATATCAGACATGGCTTCGGACAGCCGCTGCCCA
ACACAAGGTGAAGCCTACCTTGACAAGCAATCAGACACTCAATATGTCTIGCAAAAGAACGTTAGTGGACAGAGGC
TGGGGAAATGGATGTGGACTTTTITGGCAAAGGGAGTCTGGTGACATGCGCTAAGTTTGCATGCTCCAAGAARAATG
ACCGGGAAGAGCATCCAGCCAGAGAATCTGGAGTACCGGATAATGCTGTCAGTTCATGGCTCCCAGCACAGTGGG
ATGATCGTTAATGACACAGGACATGAAACTGATGAGAATAGAGCGAAGGTTGAGATAACGCCCAATTCACCAAGA
GCCGAAGCCACCCTIGGGGGGTTTTGGAAGCCTAGGACTTGATTGTGAACCGAGGACAGGCCTTGACTTTITCAGAT
TTGTATTACTTGACTATGAATAACAAGCACTGGTTIGGTTCACAAGGAGTGGTTCCACGACATTCCATTACCTTGG
CACGCTGGGGCAGACACCGGAACTCCACACTGGAACAACAAAGAAGCACTGGTAGAGTTCAAGGACGCACATGCC
AAAAGGCAAACTGTCGTGGTTICTAGGGAGTCAAGAAGGAGCAGTICACACGGCCCTTIGCTGGAGCTCTGGAGGCT
GAGATGGATGGTGCAAAGGGAAGGCTGTCCTCTGGCCACTTGAAATGTCGCCTGAAAATGGATAAACTTAGATTIG
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AAGGGCGTIGTCATACTCCTTGIGTACCGCAGCGTTCACATTCACCAAGATCCCGGCTGAAACACTGCACGGGACA
GTCACAGTGGAGGTACAGTACGCAGGGACAGATGGACCTTGCAAGGTTCCAGCTCAGATGGCGGTGGACATGCAA
ACTCTGACCCCAGTTGGGAGGTTGATAACCGCTAACCCCGTAATCACTGAAAGCACTGAGAACTCTAAGATGATG
CTGGAACTTGATCCACCATTTGGGGACTCTITACATTGTCATAGGAGTCGGGGAGAAGAAGATCACCCACCACTGG
CACAGGAGTGGCAGCACCATTGGAAAAGCATTTIGAAGCCACTGTGAGAGGTGCCAAGAGAATGGCAGTCTIGGGA
GACACAGCCTGGGACTTTGGATCAGTTGGAGGCGCTCTCAACTCATTGGGCAAGGGCATCCATCAAATTTTTGGA
GCAGCTTTCAAATCATTGTTTGGAGGAATGTCCTGGTTCTCACAAATTCTCATTGGAACGTTGCTGATGTGGTTG
GGICTGAACACAAAGAATGGATCTATTITCCCTITATGTIGCTTGGCCTTAGGGGGAGTGTTGATCTTCTTATCCACA
GCCGTCTICTGCTGATGTGGGGTGCTCGGTGGACTTCTCAAAGAAGGAGACGAGATGCGGTACAGGGGTGTTCGTIC
TATAACGACGTTGAAGCCTGGAGGGACAGGTACAAGTACCATCCTGACTCCCCCCGTAGATTGGCAGCAGCAGTC
AAGCAAGCCTGGGAAGATGGTATCTGCGGGATCTCCTCTGTTTCAAGAATGGAAAACATCATGTGGAGATCAGTA
GAAGGGGAGCTCAACGCAATCCTGGAAGAGAATGGAGTTCAACTGACGGTCGTTGTGGGATCTGTAAAAAACCCC
ATGTGGAGAGGTCCACAGAGATTGCCCGTGCCTGTGAACGAGCTGCCCCACGGCTGGAAGGCTTGGGGGAAATCG
CACTTCGTCAGAGCAGCAAAGACAAATAACAGCTITTGICGTGGATGGTGACACACTGAAGGAATGCCCACTCAAA
CATAGAGCATGGAACAGCTTITCTTGTGGAGGATCATGGGTTCGGGGTATTTCACACTAGTGTCTGGCTCAAGGTT
AGAGAAGATTATTCATTAGAGTGTGATCCAGCCGTTATTGGAACAGCTGTTAAGGGAAAGGAGGCTGTACACAGT
GATCTAGGCTACTGGATTGAGAGTGAGAAGAATGACACATGGAGGCTGAAGAGGGCCCATCTGATCGAGATGAAA
ACATGTGAATGGCCAAAGTCCCACACATIGTGGACAGATGGAATAGAAGAGAGTGATCTGATCATACCCAAGTCT
TTAGCTGGGCCACTCAGCCATCACAATACCAGAGAGGGCTACAGGACCCAAATGAAAGGGCCATGGCACAGTGAA
GAGCTTGAAATTCGGTTTGAGGAATGCCCAGGCACTAAGGTCCACGTGGAGCGAAACATGTGGAACAAGAGGACCA
TCTCTGAGATCAACCACTGCAAGCGGAAGGGTGATCGAGGAATGGTGCTGCAGGGAGTGCACAATGCCCCCACTG
TCGTTCCGGGCTAAAGATGGCTGTIGGTATGGAATGGAGATAAGGCCCAGGAAAGAACCAGAAAGCAACTTAGTA
AGGTCAATGGTGACTGCAGGATCAACTGATCACATGGATCACTTCTCCCTTGGAGTGCTTGTGATTICTIGCTCATG
GTGCAGGAAGGGCTGAAGAAGAGAATGACCACAAAGATCATCATAAGCACATCAATGGCAGTGCTGGTAGCTATG
ATCCTGGGAGGATTTTCAATGAGTGACCTGGCTAAGCTTGCAATTITTGATGGGTGCCACCTTCGCGGAAATGAAC
ACTGGAGGAGATGTAGCTCATCTGGCGCTGATAGCGGCATTCAAAGTCAGACCAGCGTTGCTGGTATCTTTCATC
TTCAGAGCTAATTGGACACCCCGTGAAAGCATGCTGCTGGCCTIGGCCTCGTIGTCTTTTGCAAACTGCGATCTCC
GCCTTGGAAGGCGACCTGATGGTTCTCATCAATGGTITTGCTTTIGGCCTGGTTGGCAATACGAGCGATGGTTGTT
CCACGCACTGATAACATCACCTTGGCAATCCTGGCTGCTCTGACACCACTGGCCCGGGGCACACTGCTTGTGGCG
TGGAGAGCAGGCCTTGCTACTTGCGGGGGGTTTATGCTCCTCTICTCTGAAGGGAAAAGGCAGTGTGAAGAAGAAC
TTACCATTTGTCATGGCCCTGGGACTAACCGCTGTGAGGCTGGTCGACCCCATCAACGTGGTGGGGCTGCTIGTTG
CTCACAAGGAGTGGGAAGCGGAGCTGGCCCCCTAGCGAAGTACTCACAGCTGTTGGCCTGATATGCGCATTIGGCT
GGAGGGTTCGCCAAGGCAGATATAGAGATGGCTGGGCCCATGGCCGCGGTCGGTCTGCTAATTGTCAGTTACGTG
GTCTCAGGAAAGAGTGTGGACATGTACATTIGAAAGAGCAGGTGACATCACATGGGAAAAAGATGCGGAAGTCACT
GGAAACAGTCCCCGGCTCGATGTIGGCGCTAGATGAGAGTGGTGATTTCTCCCTGGTGGAGGATGACGGTCCCCCC
ATGAGAGAGATCATACTCAAGGTGGTCCTGATGACCATCTGTGGCATGAACCCAATAGCCATACCCTTTGCAGCT
GGAGCGTGGTACGTATACGTGAAGACTGGAAAAAGGAGTGGTIGCTCTATGGCGATCGTGCCTGCTCCCAAGGAAGTA
AAAAAGGGGGAGACCACAGATGGAGTIGTACAGAGTAATGACTCGTAGACTGCTAGGTTCAACACAAGTTGGAGTG
GGAGTTATGCAAGAGGGGGTCTTTCACACTATGTGGCACGTCACAAAAGGATCCGCGCTGAGAAGCGGTGAAGGG
AGACTTGATCCATACTGGGGAGATGTICAAGCAGGATCTGGTGTCATACTGTGGTCCATGGAAGCTAGATGCCGCC
TGGGACGGGCACAGCGAGGTGCAGCTCTTGGCCGTGCCCCCCGGAGAGAGAGCGAGGAACATCCAGACTCTGCCC
GGAATATTTAAGACAAAGGATGGGGACATTGGAGCGGTTGCGCTGGATTACCCAGCAGGAACTTCAGGATCTCCA
ATCCTAGACAAGTGTGGGAGAGTGATAGGACTTTATGGCAATGGGGTCGTGATCAAAAATGGGAGTTATGTTAGT
GCCATCACCCAAGGGAGGAGGGAGGAAGAGACTCCTGTITGAGTGCTTCGAGCCTICGATGCTGAAGAAGAAGCAG
CTAACTGTCTTAGACTTGCATCCTGGAGCTGGGAAAACCAGGAGAGTTCTTCCTGAAATAGTCCGTGAAGCCATA
AAAACAAGACTCCGTACTGTGATCTTAGCTCCAACCAGGGTTGTCGCTGCTGAAATGGAGGAAGCCCTTAGAGGG
CTTICCAGTGCGTTATATGACAACAGCAGTCAATGTCACCCACTCTGGAACAGAAATCGTCGACTTAATGTGCCAT
GCCACCTTCACTTCACGTCTACTACAGCCAATCAGAGTCCCCAACTATAATCTGTATATTATGGATGAGGCCCAC
TTCACAGATCCCTCAAGTATAGCAGCAAGAGGATACATTTCAACAAGGGTTGAGATGGGCGAGGCGGCTGCCATC
TTCATGACCGCCACGCCACCAGGAACCCGTGACGCATTTCCGGACTCCAACTCACCAATTATGGACACCGAAGTG
GAAGTCCCAGAGAGAGCCTGGAGCTCAGGCTTITGATIGGGTGACGGATTATTICTGGAAAAACAGTTTGGTITGTT
CCAAGCGTGAGGAACGGCAATGAGATCGCAGCTIGTCTGACAAAGGCTGGAAAACGGGTCATACAGCTCAGCAGA
AAGACTTTITGAGACAGAGTTCCAGAAAACAAAACATCAAGAGTGGGACTTTGTCGTGACAACTGACATTTCAGAG
ATGGGCGCCAACTTTAAAGCTGACCGTGTCATAGATTCCAGGAGATGCCTAAAGCCGGTCATACTTGATGGCGAG
AGAGTCATTICTGGCTGGACCCATGCCTGTCACACATGCCAGCGCTGCCCAGAGGAGGGGGCGCATAGGCAGGAAT
CCCAACAAACCTGGAGATGAGTATCTGTATGGAGGTGGGTGCGCAGAGACTGACGAAGACCATGCACACTGGCTT
GAAGCAAGAATGCTCCTTGACAATATTTACCTCCAAGATGGCCTCATAGCCTCGCTCTATCGACCTGAGGCCGAC
AAAGTAGCAGCCATTGAGGGAGAGTICAAGCTTAGGACGGAGCAAAGGAAGACCTTTGTGGAACTCATGAAAAGA
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GGAGATCTTCCTIGTITTGGCTGGCCTATCAGGTTGCATCTGCCGGAATAACCTACACAGATAGAAGATGGTGCTTT
GATGGCACGACCAACAACACCATAATGGAAGACAGTGTGCCGGCAGAGGTGTGGACCAGACACGGAGAGARARAAGA
GTGCTCAAACCGAGGTGGATGGACGCCAGAGTTTGTICAGATCATGCGGCCCTGAAGTCATTCAAGGAGTTITGCC
GCTGGGAAAAGAGGAGCGGCTTTTGGCGAGTGATGGAAGCCCTGGGAACACTGCCAGGACACATGACAGAGAGATTC
CAGGAAGCCATTGACAACCTCGCIGTGCTCATGCGGGCAGAGACTGGAAGCAGGCCTTACAAAGCCGLCGGLGGLC
CAATTGCCGGAGACCCTAGAGACCATTATGCTTTTGGGGTTGCTGGGAACAGTCTCGCTGGGAATCTTITTTICGTC
TTGATGAGGAACAAGGGCATAGGGAAGATGGGCTTITGGAATGGTGACTCTTGGGGCCAGCGCATGGCTCATGTGG
CTCTCGGAAATTGAGCCAGCCAGAATTIGCATGTGTCCTCATIGTTIGTIGITCCTATIGCTGGTGGTGCTICATACCT
GAGCCAGAAAAGCAAAGATCTCCCCAGGACAACCAAATGGCAATCATCATCATGGTAGCAGTAGGTCTICTGGGC
TTGATTACCGCCAATGAACTCGGATGGTIGGAGAGAACAAAGAGTGACCTAAGCCATCTAATGGGAAGGAGAGAG
GAGGGGGCAACCATGGGATTCTCAATGGACATTGACCTGCGGCCAGCCTCAGCTTGGGCCATCTATGCTGCCTTG
ACAACTTTCATTACCCCAGCCGTICCAACATGCAGTGACCACTTCATACAACAACTACTCCTTAATGGCGATGGCC
ACGCAAGCTGGAGTGTIGTITIGGTATGGGCAAAGGGATGCCATTCTACGCATGGGACTTTGGAGTCCCGCTGCTA
ATGATAGGTTGCTACTCACAATTAACGCCCCTGACCCTAATAGTGGCCATCATTTTGCTCGTGGCGCACTACATG
TACTTGATCCCAGGGCTGCAGGCAGCAGCTGCGCGTGCTGCCCAGAAGAGAACGGCAGCTGGCATCATGAAGARAC
CCIGTTGTGGATGGAATAGTGGTGACTGACATTGACACAATGACAATTGACCCCCAAGTGGAGAAAAAGATGGGA
CAGGTGCTACTCATGGCAGTAGCCGTCTCCAGCGCCATACTGTCGCGGACCGCCTGGEEEETGEEEGEAGGCTGGEE
GCCCTGATCACAGCCGCAACTTCCACTTIGTGGGAAGGCTCTCCGAACAAGTACTGGAACTCCTICTACAGCCACT
TCACTGTGTAACATTTTTAGGGGAAGTTACTTGGCTGGAGCTTCTCTAATCTACACAGTAACAAGAAACGCTGGC
TTGGTCAAGAGACGTGGGGGTGGAACAGGAGAGACCCTGGGAGAGAAATGGAAGGCCCGCTTGAACCAGATGTCG
GCCCTGGAGTICTACTCCTACAAAAAGTCAGGCATCACCGAGGTGTGCAGAGAAGAGGCCCGCCGCGCCCICAAG
GACGGTGTGGCAACGGGAGGCCATGCTGTIGTCCCGAGGAAGTGCAAAGCTGAGATGGTTGGTGGAGCGGGGATAC
CTGCAGCCCTATGGAAAGGTCATTIGATCTITGGATGTGGCAGAGGGGGCTGGAGTTACTACGCCGCCACCATCCGC
AAAGTTCAAGAAGTGAAAGGATACACAAAAGGAGGCCCTGGTCATGAAGAACCCGTGTTGGTGCAAAGCTATGGG
TGGAACATAGTCCGTCTTAAGAGTGGGGTGGACGTCTTTCATATGGCGGCTGAGCCGTGTGACACGTTGCTGTGT
GACATAGGTGAGTCATCATCTAGTICCTGAAGTGGAAGAAGCACGGACGCTCAGAGTCCTCTCCATGGTGGGGGAT
TGGCTTGAAAAAAGACCAGGAGCCTITTGTATAAAAGTGTTGTGCCCATACACCAGCACTATGATGGAAACCCTG
GAGCGACTGCAGCGTAGGTATGGGGGAGGACTGGTCAGAGTGCCACTCTCCCGCAACTCTACACATGAGATGTAC
TGGGTCTCTGGAGCGAAAAGCAACACCATAAAAAGTGTGTCCACCACGAGCCAGCTCCTCTTGGGGCGCATGGAC
GGGCCTAGGAGGCCAGTGAAATATGAGGAGGATGTGAATCTCGGCTCTGGCACGCGGGCTGTGGTAAGCTGCGCT
GAAGCTCCCAACATGAAGATCATTIGGTAACCGCATTGAAAGGATCCGCAGTGAGCACGCGGAAACGTGGTTICTTT
GACGAGAACCACCCATATAGGACATGGGCTTACCATGGAAGCTATGAGGCCCCCACACAAGGGTCAGCGTCCTICT
CTAATAAACGGGGTTGTCAGGCTCCTGTCAAAACCCTGGGATGTGGTGACTGGAGTCACAGGAATAGCCATGACC
GACACCACACCGTATGGTCAGCAAAGAGTITICAAGGAAAAAGTGGACACTAGGGTGCCAGACCCCCAAGAAGGC
ACTCGTCAGGTTATGAGCATGGTCTICTTCCTIGGTIGTGGAAAGAGCTAGGCAAACACAAACGGCCACGAGTCTGT
ACCAAAGAAGAGTTCATCAACAAGGTTCGTAGCAATGCAGCATTAGGGGCAATATTTGAAGAGGAAAAAGAGTGG
AAGACTGCAGTGGAAGCTGTGAACGATCCAAGGTTICTGGGCTCTAGTGGACAAGGAAAGAGAGCACCACCTGAGA
GGAGAGTGCCAGAGTTIGTGTGTACAACATGATGGGAAAAAGAGAAAAGAAACAAGGGGAATTTGGAAAGGCCAAG
GGCAGCCGCGCCATCTGGTATATGTGGCTAGGGGCTAGATTITCTAGAGTICGAAGCCCTTIGGATICTTGAACGAG
GATCACTGGATGGGGAGAGAGAACTCAGGAGGTGGTGTTGAAGGGCTGGGATTACAAAGACTCGGATATGTICCTA
GAAGAGATGAGTCGCATACCAGGAGGAAGGATGTATGCAGATGACACTGCTGGCTGGGACACCCGCATCAGCAGG
TTTGATCTGGAGAATGAAGCTCTAATCACCAACCAAATGGAGAAAGGGCACAGGGCCTTGGCATTGGCCATAATC
AAGTACACATACCAAAACAAAGTGGTAAAGGTCCTTAGACCAGCTGAAAAAGGGAAGACAGTTATGGACATTATT
TCGAGACAAGACCAAAGGGGGAGCGGACAAGTTGTCACTTACGCTCTTAACACATTITACCAACCTAGTGGTIGCAA
CTCATTCGGAATATGGAGGCTGAGGAAGTTCTAGAGATGCAAGACTTGTGGCTGCTGCGGAGGTCAGAGARAAGTG
ACCAACTGGTTGCAGAGCAACGGATGGGATAGGCTCAAACGAATGGCAGTCAGTGGAGATGATTGCGTTGTGAAG
CCAATTGATGATAGGTTTGCACATGCCCTCAGGTTICTTGAATGATATGGGAAAAGTTAGGAAGGACACACAAGAG
TGGAAACCCTCAACTGGATGGGACAACTGGGAAGAAGTTICCGTTITTGCTCCCACCACTTCAACAAGCTCCATCTC
AAGGACGGGAGGTCCATTGTGGTTCCCTGCCGCCACCAAGATGAACTGATTGGCCGGGCCCGCGTCTCTCCAGGG
GCGGGATGGAGCATCCGGGAGACTGCTTGCCTAGCAAAATCATATGCGCAAATGTGGCAGCTCCTTTATTTICCAC
AGAAGGGACCTCCGACTGATGGCCAATGCCATTITGTITCATCTGTGCCAGTTGACTGGGTTCCAACTGGGAGAACT
ACCTGGTCAATCCATGGAAAGGGAGAATGGATGACCACTGAAGACATGCTTGTGGTGTGGAACAGAGTGTGGATT
GAGGAGAACGACCACATGGAAGACAAGACCCCAGTTACGAAATGGACAGACATTCCCTATTITGGGAAAAAGGGAA
GACTTGTGGTGTGGATCTCTCATAGGGCACAGACCGCGCACCACCTGGGCTGAGAACATTAAAAACACAGTCAAC
ATGGTGCGCAGGATCATAGGTGATGAAGAAAAGTACATGGACTACCTATCCACCCAAGTTCGCTACTTGGGTGAA
GAAGGGTCTACACCTGGAGTGCTGTAAGCACCAATCTTAATGTTGTCAGGCCTGCTAGTCAGCCACAGCTTGGGG
AAAGCTGTGCAGCCTGTGACCCCCCCAGGAGAAGCTGGGAAACCAAGCCTATAGTCAGGCCGAGAACGCCATGGL
ACGGAAGAAGCCATGCTGCCTGTGAGCCCCTCAGAGGACACTGAGTCAAAAAACCCCACGCGCTTIGGAGGCGCAG
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GATGGGAAAAGAAGGTGGCGACCTTCCCCACCCTITCAATCTGGGGCCTGAACTGGAGATCAGCTGTGGATCTCCA
GAAGAGGGACTAGTGGTTAGAGGAGA

KUS527068.1 Zika virus strain Natal RGN, Brazil: Rio Grande do Norte, Natal, complete
genome (SEQ ID NO: 6)

AGTTIGTTGATCTGTGTGAATCAGACTGCGACAGTTICGAGTTTGAAGCGAAAGCTAGCAACAGTATCAACAGGTTT
TATTTTGGATTTGGAAACGAGAGTTICTGGTCATGAAAAACCCAAAAAAGAAATCCGGAGGATTCCGGATTGTCA
ATATGCTAAAACGCGGAGTAGCCCGIGTGAGCCCCTTTGGGGEGCTTGAAGAGGCTGCCAGCCGGACTTICTGCTGG
GTCATGGGCCCATCAGGATGGTCTITGGCAATTCTAGCCTTTITTGAGATTCACGGCAATCAAGCCATCACTGGGTIC
TCATCAATAGATGGGGTTCAGTGGGGAAAAAAGAGGCTATGGAAATAATAAAGAAGTTCAAGAAAGATCTGGCTG
CCATGCTGAGAATAATCAATGCTAGGAAGGAGAAGAAGAGACGAGGCGCAGATACTAGTGTCGGAATIGTTIGGCC
TCCTGCTGACCACAGCTATGGCAGCGGAGGTCACTAGACGTGGGAGTGCATACTATATGTACTTGGACAGAAACG
ATGCTGGGGAGGCCATATCTTITITCCAACCACATTGGGGATGAATAAGTGTTATATACAGATCATGGATCTTGGAC
ACATGTGTGATGCCACCATGAGCTATGAATGCCCTATGCTGGATGAGGGGGTGGAACCAGATGACGTCGATIGTT
GGTGCAACACGACGTCAACTTGGGTTGTGTACGGAACCTGCCATCACAAAAAAGGTGAAGCACGGAGATCTAGAA
GAGCTGTGACGCTCCCCTCCCATTCCACTAGGAAGCTGCAAACGCGGTCGCAAACCTGGTTGGAATCAAGAGAAT
ACACAAAGCACTIGATTAGAGTICGAAAATTGGATATTCAGGAACCCTGGCTICGCGTTAGCAGCAGCTGCCATCG
CTTGGCTTTTIGGGAAGCTCAACGAGCCAAAAAGTCATATACTIGGTCATGATACTGCTGATTGCCCCGGCATACA
GCATCAGGTGCATAGGAGTCAGCAATAGGGACTTTGTGGAAGGTATGTCAGGTGGGACTTGGGTTGATGTIGTICT
TGGAACATGGAGGTTGTGTCACCGTAATGGCACAGGACAAACCGACTGTCGACATAGAGCTGGTTACAACAACAG
TCAGCAACATGGCGGAGGTAAGATCCTACTGCTATGAGGCATCAATATCAGACATGGCTTCGGACAGCCGCTGCC
CAACACAAGGTGAAGCCTACCTTIGACAAGCAATCAGACACTCAATATGTCTGCAAAAGAACGTTAGTGGACAGAG
GCTGGGGAAATGGATGTGGACTTTTTGGCAAAGGGAGCCTGGTGACATGCGCTAAGTTTGCATGCTCCAAGAAAA
TGACCGGGAAGAGCATCCAGCCAGAGAATCTGGAGTACCGGATAATGCTGTCAGTTCATGGCTCCCAGCACAGTG
GGATGATCGTTAATGACACAGGACATGAAACTGATGAGAATAGAGCGAAGGTTGAGATAACGCCCAATTCACCAA
GAGCCGAAGCCACCCTGGGGGGTTITTGGAAGCCTAGGACTTGATTGTGAACCGAGGACAGGCCTTIGACTTTTCAG
ATTTGTATTACTTIGACTATGAATAACAAGCACTGGTITGGTCCACAAGGAGTGGTTCCACGACATTCCATTACCTT
GGCACGCTGGGGCAGACACCGGAACTCCACACTGGAACAACAAAGAAGCACTGGTAGAGTTCAAGGACGCACATG
CCAAAAGGCAAACTGTCGTGGTTCTAGGGAGTCAAGAAGGAGCAGTTCACACGGCCCTTGCTGGAGCTCTGGAGG
CTGAGATGGATGGTGCAAAGGGAAGGCTGTCCTICTGGCCACTTGAAATGTCGCCTGAAAATGGATAAACTTAGAT
TGAAGGGCGTGTCATACTCCTTGTGTACCGCAGCGTTCACATTCACCAAGATCCCGGCTGAAACACTGCACGGGA
CAGTCACAGTGGAGGTACAGTACGCAGGGACAGATGGACCTIGCAAGGTTCCAGCTCAGATGGCGGTGGACATGC
AAACTCTGACCCCAGTTGGGAGGTTGATAACCGCTAACCCCGTAATCACTGAAAGCACTGAGAACTCTAAGATGA
TGCTGGAACTTGATCCACCATTTGGGGACTCTTACATTIGTCATAGGAGTCGGGGAGAAGAAGATCACCCACCACT
GGCACAGGAGTIGGCAGCACCATTIGGAAAAGCATTITGAAGCCACTGTGAGAGGTGCCAAGAGAATGGCAGTCTTGG
GAGACACAGCCTGGGACTTTGGATCAGTTIGGAGGCGCTCTCAACTCATTIGGGCAAGGGCATCCATCAAATTTTIG
GAGCAGCTTTCAAATCATTIGTTTGGAGGAATGTCCTGGTTCTCACAAATCCTCATTGGAACGTTGCTGATGTGGT
TGGGTCTGAACACAAAGAATGGATCTATTTCCCTTATGTGCTTGGCCTTAGGGGGAGTGTTGATCTICTTATCCA
CAGCCGTCTCIGCTIGATGTGGGGTGCTCGGTGGACTICTCARAGAAGGAGACGAGATGCGGTACAGGGGTGTTCG
TCTATAACGACGTTGAAGCCTGGAGGGACAGGTACAAGTACCATCCTGACTCCCCCCGTAGATTGGCAGCAGCAG
TCAAGCAAGCCTGGGAAGATGGTATCTGCGGGATCTCCTCTGTTTICAAGAATGGAGAACATCATGTGGAGATCAG
TAGAAGGGGAGCTCAACGCAATCTITGGAAGAGAATGGAGTTCAACTGACGGTICGTTGTGGGATCTGTAAAAAACC
CCATGTGGAGAGGTCCACAGAGATTGCCCGTGCCTGTGAACGAGCTGCCCCACGGCTGGAAGGCTTGGGGGAAAT
CGTACTTCGTICAGAGCAGCAAAGACAAATAACAGCTITGTCGTGGATGGTGACACACTGAAGGAATGCCCACTCG
AACATAGAGCATGGAACAGCTTICTIGTGGAGGATCATGGGTTCGGGGTATITCACACTAGTGTCTGGCTCAAGG
TTAGAGAAGATTATTCATTAGAGTGTGATCCAGCCGTTATTGGAACAGCTGTTAAGGGGAAGGAGGCTGTACACA
GTGATCTAGGCTACTGGATTGAGAGTGAGAAGAATGACACATGGAGGCTGAAGAGGGCCCATCTAATCGAGATGA
AAACATGTGAATGGCCAAAGTCCCACACATIGTGGGCAGATGGAATAGAAGAGAGTGATCTGATCATTCCCAAGT
CTTITAGCTGGGCCACTCAGCCATCACAATACCAGAGAGGGCTACAGGACCCAAATGAAAGGGCCATGGCACAGTG
AAGAGCTTGAAATTCGGTTITGAGGAATGCCCGGGCACTAAGGTCCACGTGGAGGAAACATGTGGAACAAGAGGAC
CATCTCTGAGATCAACCACTGCAAGCGGAAGGGTGATCGAGGAATGGTGCTGCAGGGAGTGCACAATGCCCCCAC
TGICGTTCCGGGCTARAAGATGGCTGTITGGTATGGAATGGAGATAAGGCCCAGGAAAGAACCAGAAAGCAACTTAG
TAAGGTCAGTGGTGACTGCAGGATCAACTGATCACATGGATCACTTCTCCCTTGGAGTGCTTGTGATTCTGCTCA
TGGTGCAGGAAGGGCTGAAGAAGAGAATGACCACAAAGATCATCATAAGCACATCAATGGCAGTGCTGGTAGCTA
TGATCCTGGGAGGATTTTCAATGAGTGACCTGGCTAAGCTTGCAATTTTGATGGGCGCCACCTTICGCGGAAATGA
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ACACTGGAGGAGATGTAGCTCATCTGGCGCTGATAGCGGCATTCAAAGTCAGACCAGCGTTGCTGGTATCTTITCA
TCTTCAGAGCTAATTGGACACCCCGTGAAAGCATGCTGCTGGCCTITGGCCTCGTGTCTTTTGCAAACTGCGATCT
CCGCCTTGGAAGGCGACCTGATGGTTCTCATCAATGGTTTTGCTTTIGGCCTGGTTGGCAATACGAGCGATGGTTG
TTCCACGCACTGATAACATCACCTITGGCAATCCTGGCTGCTCTGACACCACTGGCCCGGGGCACACTGCTTGTGG
CGTGGAGAGCAGGCCTTGCTACTTIGCGGGGGGTITATGCTCCTICTCTICTGAAGGGAAAAGGCAGTGTGAAGAAGA
ACTTACCATTTGTCATGGCCCTGGGACTAACCGCTGTGAGGCTGGTCGACCCCATCAACGTGGTGGGACTGCTGT
TGCTCACAAGGAGTGGGAAGCGGAGCTGGCCCCCTAGCGAAGTACTCACAGCTGTTGGCCTGATATGCGCATTGG
CTGGAGGGTTCGCCAAGGCAGATATAGAGATGGCTGGGCCCATGGCCGCGGTCGGTCTGCTAATTGTCAGITACG
TGGTCTCAGGAAAGAGTGTGGACATGTACATTGAAAGAGCAGGTGACATCACATGGGAAAAAGATGCGGAAGTCA
CTGGAAACAGTICCCCGGCTCGATGTGGCGCTAGATGAGAGTGGTGATTTCTCCCTIGGTGGAGGATGACGGTCCCC
CCATGAGAGAGATCATACTCAAGGTGGTCCTGATGACCATCTGTGGCATGAACCCAATAGCCATACCCTTTIGCAG
CTGGAGCGTGGTACGTATACGTGAAGACTGGAAAAAGGAGTGGTGCTCTATGGGATGTGCCTGCTCCCAAGGAAG
TAAAAAAGGGGGAGACCACAGATGGAGTGTACAGAGTAATGACTCGTAGACTGCTAGGTTCAACACAAGTTIGGAG
TGGGAGTTATGCAAGAGGGGGTCTTTICACACTATGTGGCACGTCACAAAAGGATCCGCGCTGAGAAGCGGTGAAG
GGAGACTTGATCCATACTGGGGAGATGTCAAGCAGGATCTGGTGTCATACTGTGCGTCCATGGAAGCTAGATGCCG
CCTGGGACGGGCACAGCGAGGTGCAGCTCTTGGCCGTGCCCCCCGGAGAGAGAGCGAGGAACATCCAGACTICTGC
CCGGAATATTTAAGACAAAGGATGGGGACATTGGAGCGGTTGCGCTGGATTACCCAGCAGGAACTTCAGGATCTC
CAATCCTAGACAAGTIGTGGGAGAGTGATAGGACTTTATGGCAATGGGGTCGTGATCAAAAATGGGAGTTATGTTA
GTGCCATCACCCAAGGGAGGAGGGAGGAAGAGACTCCTGTTGAGTGCTTCGAGCCTTCGATGCTGAAGAAGAAGC
AGCTAACTGTCTTAGACTTIGCATCCIGGAGCTGGGAAAACCAGGAGAGTTCTITCCTGAAATAGTCCGTGAAGCCA
TAAAAACAAGACTCCGTACTGTGATCTTAGCTCCAACCAGGGTTGTCGCTGCTGAAATGGAGGAAGCCCTTAGAG
GGCTTCCAGTIGCGTTATATGACAACAGCAGTCAATGTCACCCACTCTGGAACAGAAATCGTCGACTTAATGTGCC
ATGCCACCTTCACTTCACGTCTACTACAGCCAATCAGAGTCCCCAACTATAATCTGTATATTATGGATGAGGCCC
ACTTCACAGATCCCTCAAGTATAGCAGCAAGAGGATACATTTCAACAAGGGTTGAGATGGGCGAGGCGGCTGCCA
TCTTCATGACCGCCACGCCACCAGGAACCCGTGACGCATTITCCGGACTCCAACTCACCAATTATGGACACCGAAG
TGGAAGTCCCAGAGAGAGCCTGGAGCTCAGGCTTITGATIGGGTGACGGATCATTCTGGAAAAACAGTTTGGTTTG
TTCCAAGCGTGAGGAACGGCAATGAGATCGCAGCTTGTCTGACAAAGGCTGGAAAACGGGTCATACAGCTCAGCA
GAAAGACTTTTGAGACAGAGTTCCAGAAAACAAAACATCAAGAGTGGGACTTTGTCGTGACAACTGACATTITCAG
AGATGGGCGCCAACTTTAAAGCTGACCGTGTCATAGATTCCAGGAGATGCCTAAAGCCGGTCATACTTGATGGCG
AGAGAGTCATTTTIGGCTGGACCCATGCCTIGTCACACATGCCAGCGCTGCCCAGAGGAGGGGGCGCATAGGCAGGA
ATCCCAACAAACCTGGAGATGAGTATCTGTATGGAGGTGGGTGCGCAGAGACTGACGAAGACCATGCACACTGGC
TTGAAGCAAGAATGCTCCTITGACAATATTTACCTCCAAGATGGCCTCATAGCCTCGCTCTATCGACCTGAGGCCG
ACAAAGTAGCAGCCATTGAGGGAGAGTTCAAGCTTAGGACGGAGCAAAGGAAGACCTTTGTGGAACTCATGAAAA
GAGGAGATCTICCTGTITTIGGCTGGCCTATCAGGTTGCATCTGCCGGAATAACCTACACAGATAGAAGATGGTGCT
TTGATGGCACGACCAACAACACCATAATGGAAGACAGTGTGCCGGCAGAGGTGTGGACCAGACACGGAGAGAAAA
GAGTGCTCAAACCGAGGTGGATGGACGCCAGAGTTTGTTCAGATCATGCGGCCCTGAAGTCATTCAAGGAGTTTG
CCGCTGGGAAAAGAGGAGCGGCTTTTGGAGTGATGGAAGCCCTGGGAACACTGCCAGGACACATGACAGAGAGAT
TCCAGGAAGCCATTGACAACCTCGCTIGTGCTCATGCGGGCAGAGACTGGAAGCAGGCCTTACAAAGCCGCGGCGEG
CCCAATTGCCGGAGACCCTAGAGACCATTATGCTITTIGGGGTTGCTGGGAACAGTICTCGCTGGGAATCTTTTTCG
TCITGATGAGGAACAAGGGCATAGGGAAGATGGGCTTTGGAATGGTGACTCTTGGGGCCAGCGCATGGCTCATGT
GGCTCTCGGAAATTGAGCCAGCCAGAATTIGCATGTGTICCTCATTIGTITGIGTTCCTATTIGCTGGTGGTGCTCATAC
CTGAGCCAGAAAAGCAAAGATCTCCCCAGGACAACCAAATGGCAATCATCATCATGGTAGCAGTAGGTICTICTGG
GCTTGATTACCGCCAATGAACTCGGATGGTTGGAGAGAACAAAGAGTGACCTAAGCCATCTAATGGGAAGGAGAG
AGGAGGGAGCAACCATAGGATICTCAATGGACATTGACCTGCGGCCAGCCTCAGCTTGGGCCATCTATGCTGCCT
TGACAACTTTCATTACCCCAGCCGTCCAACATGCAGTGACCACTICATACAACAACTACTCCTTAATGGCGATGG
CCACGCAAGCTGGAGTGTTGTTTGGTATGGGCAAAGGGATGCCATTCTACGCATGGGACTTTGGAGTCCCGCTGC
TAATGATAGGTTGCTACTCACAATTAACACCCCTGACCCTAATAGTGGCCATCATTTTGCTCGTGGCGCACTACA
TGTACTTGATCCCAGGGCTGCAGGCAGCAGCTGCGCGTGCTGCCCAGAAGAGAACGGCAGCTGGCATCATGAAGA
ACCCTGTTGTGGATGGAATAGTGGTGACTGACATTGACACAATGACAATTGACCCCCAAGTGGAGAAAAAGATGG
GACAGGTGCTACTCATAGCAGTAGCAGTCTCCAGCGCCATACTGTCGCGGACCGCCTGGGGEGTGGGGGGAGGCTG
GGGCCCTGATCACAGCCGCAACTTCCACTITGTGGGAAGGCTCTCCGAACAAGTACTGGAACTCCTCTACAGCCA
CTTCACTGTGTAACATTTTTAGGGGAAGTTACTTIGGCTGGAGCTTCTCTAATCTACATAGTAACAAGARACGCTG
GCTTGGTCAAGAGACGTGGGGGTGGAACAGGAGAGACCCTGGGAGAGAAATGGAAGGCCCGCTTIGAACCAGATGT
CGGCCCTGGAGTTCTACTCCTACAAAAAGTCAGGCATCACCGAGGTGTGCAGAGAAGAGGCCCGCCGCGCCCTCA
AGGATGGTGTGGCAACGGGAGGCCATGCTGTGTCCCGAGGAAGTGCAAAGCTGAGATGGTTGGTGGAGCGGGGAT
ACCTGCAGCCCTATGGAAAGGTICATIGATCTITGGATGTGGCAGAGGGGGCTGGAGTTACTACGCCGCCACCATCC
GCAAAGTTCAAGAAGTGAAAGGATACACAAAAGGAGGCCCTGGTCATGAAGAACCCGTGTTGGTIGCAAAGCTATG
GGTGGAACATAGTCCGTCTTAAGAGTGGGGTGGACGTICTTTCATATGGCGGCTGAGCCGTGTGACACGTTGCTGT

18

21



10

15

20

25

30

35

40

45

50

55

PATO18/EP/PR

GTGACATAGGTGAGTICATCATCTAGTCCTGAAGTGGAAGAAGCACGGACGCTCAGAGTCCTICTCCATGGTGGGGEG
ATTGGCTTGAAAAAAGACCAGGAGCCTTTTGTATAAAAGTGTTGTGCCCATACACCAGCACTATGATGGAAACCC
TGGAGCGACTGCAGCGTAGGTATGGGGGAGGACTGGTCAGAGTGCCACTCTCCCGCAACTCTACACATGAGATGT
ACTGGGTCTCTGGAGCGAAAAGCAACACCATAAAAAGTGTGTCCACCACGAGCCAGCTCCTCTTGGGGCGCATGG
ACGGGCCTAGGAGGCCAGTGAAATATGAGGAGGATGTGAATCTCGGCTCTGGCACGCGGGCTGTGGTAAGCTGCG
CTGAAGCTCCCAACATGAAGATCATTGGTAACCGCATTGAAAGGATCCGCAGTGAGCACGCGGAAACGTGGTTICT
TTGACGAGAACCACCCATATAGGACATGGGCTTACCATGGAAGCTATGAGGCCCCCACACAAGGGTCAGCGTCCT
CTCTAATAAACGGGGTTGTCAGGCTCCTGTCAAAACCCTGGGATGTIGGTGACTGGAGTCACAGGAATAGCCATGA
CCGACACCACACCGTATGGTCAGCAAAGAGTTTTCAAGGAAAAAGTGGACACTAGGGTGCCAGACCCCCAAGAAG
GCACTCGTCAGGTTATGAGCATGGTCTCTITCCTIGGTIGTGGAAAGAGCTAGGCAAACACAAACGGCCACGAGTCT
GTACCAAAGAAGAGTTCATCAACAAGGTTICGTAGCAATGCAGCATTAGGGGCAATATTTGAAGAGGAAAAAGAGT
GGAAGACTGCAGTGGAAGCTGTGAACGATCCAAGGTICTGGGCTCTAGTGGACAAGGAAAGAGAGCACCACCTGA
GAGGAGAGTGCCAGAGTTGTIGTGTACAACATGATGGGAAAAAGAGAAAAGAAACAAGGGGAATTTGGAAAGGCCA
AGGGCAGCCGCGCCATCTGGTATATGTGGCTAGGGGCTAGATTTCTAGAGTICGAAGCCCTTIGGATICTTGAACG
AGGATCACTGGATGGGGAGAGAGAACTCAGGAGGTGGTGTTGAAGGGCTGGGATTACAAAGACTCGGATATGTCC
TAGAAGAGATGAGTCGCATACCAGGAGGAAGGATGTATGCAGATGACACTGCTGGCTGGGACACCCGCATCAGCA
GGTTCGATCTGGAGAATGAAGCTCTAATCACCAACCAAATGGAGAAAGGGCATAGGGCCTTGGCATTGGCCATAA
TCAAGTACACATACCAAAACAAAGTGGTAAAGGTCCTTAGACCAGCTGAAAAAGGGAAAACAGTTATGGACATTA
TTTCGAGACAAGACCAAAGGGGGAGCGGACAAGTTGTCACTTACGCTCTTAACACATTTACCAACCTAGTGGTGC
AACTCATTCGGAATATGGAGGCTGAGGAAGTTCTAGAGATGCAAGACTTGTGGCTGCTGCGGAGGTCAGAGAAAG
TGACCAACTGGTTGCAGAGCAACGGATGGGATAGGCTCAAACGAATGGCAGTICAGTGGAGATGATTIGCGTTGTGA
AGCCAATTGATGATAGGTTTGCACATGCCCTCAGGTTCTIGAATGATATGGGAAAAGTTAGGAAGGACACACAAG
AGTGGAAACCCTCAACTGGATGGGACAACTGGGAAGAAGTTCCGTITTTIGCTCCCACCACTTCAACAAGCTCCATC
TCAAGGACGGGAGGTCCATTGTGGTTCCCTGCCGCCACCAAGATGAACTGATTGGCCGGGCCCGCGTCTCTCCAG
GGGCGGGATGGAGCATCCGGGAGACTGCTTGCCTAGCAAAATCATATGCGCAAATGTGGCAGCTCCTITATTTICC
ACAGAAGGGACCTCCGACTGATGGCCAATGCCATTIGTTICATCTGTGCCAGTITGACTGGGTTCCAACTGGGAGAA
CTACCTGGTCAATCCATGGAAAGGGAGAATGGATGACCACTGAAGACATGCTITGTGGTGTIGGAACAGAGTGTGGA
TTGAGGAGAACGACCACATGGAAGACAAGACCCCAGTTACGAAATGGACAGACATTCCCTATTTIGGGAAAAAGGG
AAGACTTGTIGGTGTGGATCTCTCATAGGGCACAGACCGCGCACCACCTGGGCTGAGAACATTAAAAACACAGTCA
ACATGGTGCGCAGGATCATAGGTGATGAAGAAAAGTACATGGACTACCTATCCACCCAAGTTICGCTACTTGGGTG
AAGAAGGGTCTACACCTGGAGTIGCTGTAAGCACCAATCTTAATGTITGTICAGGCCTGCTAGTCAGCCACAGCTTGG
GGAAAGCTGTGCAGCCTGTGACCCCCCCAGGAGAAGCTGGGAAACCAAGCCTATAGTCAGGCCGAGAACGCCATG
GCACGGAAGAAGCCATGCTGCCTGTGAGCCCCTCAGAGGACACTGAGTCAAAAAACCCCATGCGCTTGGAGGCGC
AGGATGGGAAAAGAAGGTGGCGACCTITCCCCACCCTTCAATCTGGGGCCTGAACTGGAGATCAGCTGTGGATCTC
CAGAAGAGGGACTAGTGGTTAGAGGAGACCCCCCGGAAAACGCAAAACAGCATATIGACGCTGGGAAAGACCAGA
GACTCCATGAGTTTCCACCACGCTGGCCGCCAGGCACAGATCGCCGAATAGCGGCGGCCGGTGTGGGGAAATCCA
TGGGTCTT

KU681081.3 Zika virus isolate Zika virus/H.sapiens-tc/THA/2014/SV0127- 14, Thailand,
complete genome (SEQ ID NO: 7)

AGTTIGTTGATCTGTGTGAATCAGACTGCGACAGTTICGAGTTTGAAGCGAAAGCTAGCAACAGTATCAACAGGTTT
TATTTTGGATTTGGAAACGAGAGTTICTGGTCATGAAAAACCCAAAAAAGAAATCCGGAGGATTICCGGATTGTCA
ATATGCTAAAACGCGGAGTAGCCCGIGTGAGCCCCTITTGGGGGCTTGAAGAGGCTGCCAGCCGGACTTICTGCTGG
GTCATGGGCCCATCAGGATGGTCTITGGCGATTCTAGCCTTTITTGAGATTCACGGCAATCAAGCCATCACTGGGTIC
TCATCAATAGATGGGGTTCAGTGGGAAAAAAAGAGGCTATGGAAATAATAAAGAAGTTCAAGAAAGATCTGGCTG
CCATGCTGAGAATAATCAATGCTAGGAAGGAGAAGAAGAGACGAGGCACAGATACTAGTGTCGGAATIGTTIGGCC
TCCTGCTGACCACAGCTATGGCAGCGGAGGTCACTAGACGTGGGAGTGCATACTATATGTACTTGGACAGAAGCG
ATGCTGGGGAGGCCATATCTTITITCCAACCACACTGGGGATGAATAAGTGTTATATACAGATCATGGATCTTGGAC
ACATGTGTGATGCCACCATGAGCTATGAATGCCCTATGCTGGATGAGGGGGTAGAACCAGATGACGTCGATTGTT
GGTGCAACACGACGTCAACTTGGGTTGTGTACGGAACCTGCCATCACAAAAAAGGTGAAGCACGGAGATCCAGAA
GAGCTGTGACGCTCCCCTCCCATTCCACTAGGAAGCTGCAAACGCGGTCGCAGACCTGGTTGGAATCAAGAGAAT
ACACAAAGCACTIGATTAGAGTICGAAAATTGGATATTCAGGAACCCTGGCTICGCGTTAGCAGCAGCTGCCATCG
CTTIGGCTTTTGGGAAGCTCAACGAGCCAAAAAGTCATATACTTGGTCATGATACTGCTGATTGCCCCGGCATACA
GCATCAGGTGCATAGGAGTCAGTAATAGGGACTTTGTGGAAGGTATGTCAGGTGGGACTTGGGTTGATGTIGTICT
TGGAACATGGAGGTTGTGTICACCGTAATGGCACAGGACAAACCGACTGTICGACATAGAGCTGGTTACAACAACAG

19

22



10

15

20

25

30

35

40

45

50

55

PATO18/EP/PR

TCAGCAACATGGCGGAGGTAAGATCCTACTGCTATGAGGCATCAATATCGGACATGGCTTICGGACAGCCGLCTGCC
CAACACAAGGTGAAGCCTACCTTGACAAGCAATCAGACACTCAATATGTICTGCAAAAGAACGTTAGTGGACAGAG
GCTGGGGAAATGGATGTGGACTTTTTGGCAAAGGGAGCCTGGTGACATGCGCTAAGTTTGCATGCTCCAAGAAAA
TGACCGGGAAGAGCATCCAGCCAGAGAATCTGGAGTACCGGATAATGCTGTCAGTTCATGGCTCCCAGCACAGTG
GGATGATCGTTAATGACACAGGACATGAAACTGATGAGAATAGAGCGAAGGTTGAGATAACGCCCAATTCACCAA
GAGCCGAAGCCACCCTGGGGGGTTTTGGAAGCCTAGGACTTGATTGTGAACCGAGGACAGGCCTTGACTTTTCAG
ATTIGTATTACTTGACTATGAACAACAAGCACTGGTTGGTITCACAAGGAGTGGTTCCACGACATTCCATTACCTT
GGCACACTGGGGCAGACACCGGAACTCCACACTGGAACAACAAAGAAGCACTGGTAGAGTTCAAGGACGCACATG
CCAAAAGGCAAACTGTCGTGGTICTAGGGAGTCAAGAAGGAGCAGTTCACACGGCCCTTGCTGGAGCTCTGGAGG
CTGAGATGGATGGTGCAAAGGGAAGGCTGTCCTICTGGCCACTTGAAATGTCGCCTGAAAATGGATAAACTTAGAT
TGAAGGGCGTGTCATACTCCTTGTGTACCGCAGCGTTCACATTCACCAAGATCCCGGCTGAAACACTGCACGGGA
CAGTCACAGTGGAGGTACAGTACGCAGGGACAGATGGACCTTIGCAAGGTTCCAGCTCAGATGGCGGTGGACATGC
AAACTCTGACCCCAGTTIGGGAGGTTGATAACCGCTAACCCCGTAATCACTGAAGGCACTGAGAACTCTAAGATGA
TGCTGGAACTTGATCCACCATTTGGGGACTCTTACATTIGTCATAGGAGTCGGGGAGAAGAAGATCACCCACCACT
GGCACAGGAGTGGCAGCACCATTGGAAAAGCATTTGAAGCCACTGTGAGAGGTGCCAAGAGAATGGCAGTCTTIGG
GAGACACAGCCTGGGACTTTGGATCAGTTIGGAGGCGTITCTTAACTCATTIGGGCAAGGGCATCCATCAAATTTTTG
GAGCAGCTTTCAAATCATTIGTTTGGAGGAATGTCCTGGTTCTCACAAATTCTCATTGGAACGTTGCTGATGTGGT
TGGGTCTGAATACAAAGAATGGATCTATTITICCCTITATGIGCTIGGCCTTAGGGGGAGTGTTIGATCTTCTTATCCA
CAGCCGTCTCCGCTGATGTGGGGTGCTCGGTGGACTTCTCAAAGAAGGAAACGAGATGCGGTACAGGGGTGTTCG
TCTATAACGACGTTGAAGCCTGGAGGGACAGGTACAAGTACCATCCTGACTCCCCTCGTAGATTGGCAGCAGTAG
TCAAGCAAGCCTGGGAAGATGGTATCTGTGGGATCTCCTCTGTTICAAGAATGGAAAACATCATGTGGAGATCAG
TAGAAGGGGAGCTCAACGCAATCCTGGAAGAGAATGGAGTTCAACTGACGGTICGTIGTGGGATCTGTAAAAAACC
CCATGTGGAGAGGTCCACAGAGATTGCCCGTGCCTGTGAACGAGCTGCCCCACGGCTGGAAGGCTTGGGGGAAAT
CGTACTTCGTCAGAGCAGCAAAGACAAATAACAGCTITGTCGTGGATGGTGACACACTGAAGGAATGCCCACTCA
AACATAGAGCATGGAACAGCTTICTIGTGGAGGATCATGGGTTCGGGGTATITCACACTAGTGTCTGGCTCAAGG
TTAGAGAAGATTATTCACTAGAGTGTGATCCAGCCGTCATTGGAACAGCTGTTAAGGGAAAGGAGGCTGTACACA
GTGATCTAGGCTACTGGATTGAGAGTGAGAAGAACGACACATGGAGGCTGAGGAGGGCCCACCTGATCGAGATGA
AAACATGTGAATGGCCAAAGTCCCACACATTGTGGACAGATGGAATAGAAGAGAGTGATCTGATCATACCCAAGT
CTTITAGCTGGGCCACTCAGCCATCACAACACCAGAGAGGGCTACAGGACCCAAATGAAAGGGCCATGGCACAGTG
AAGAGCTTIGAAATTCGGTTTGAGGAATGCCCAGGCACTAAGGTCCACGTGGAGGAAACATGTGGAACAAGAGGAC
CATCTCTGAGATCAACCACTGCAAGCGGAAGGGTGATCGAGGAATGGTGCTGCAGGGAGTGCACAATGCCCCCAC
TGTCGTTCCGGGCTAAAGATGGCTGTTGGTATGGAATGGAGATAAGGCCCAGGAAAGAACCAGAAAGTAACTTAG
TAAGGTCAATGGTGACTGCAGGATCAACTGATCACATGGATCACTTTITCCCTITGGAGTGCTTGTGATTCTGCTCA
TGGTGCAGGAAGGGCTGAAGAAGAGAATGACCACAAAGATCATCATAAGCACATCAATGGCAGTGCTGGTAGCTA
TGATCCTGGGAGGATTTTCAATGAGTGATCTGGCTAAGCTTGCAATTTTGATGGGTGCCACCTTTGCGGARAATGA
ACACTGGAGGAGATGTAGCTCATCTGGCGCTGGTAGCGGCATTCAAAGTCAGACCAGCGTTGCTGGTATCTTTCA
TCTTCAGAGCTAATTGGACACCCCGTGAAAGCATGCTGCTGGCCTITGGCCTCGTGTCTTTTGCAAACTGCGATCT
CCGCCTTGGAAGGCGACCTGATGGTTCTCATCAATGGTTTITGCTTTIGGCCTGGTTGGCAATACGAGCGATGGTTG
TTCCACGCACTGACAATATCACCTTIGGCAATCCTIGGCTGCTCTGACACCACTGGCCCGGGGCACACTGCTIGTGG
CGTGGAGAGCAGGCCTTGCTACTTIGCGGGGGGTTICATGCTCCTICTCTICTGAAGGGGAAAGGCAGTGTGAAGAAGA
ACTTACCATTTGTCATGGCCCTGGGACTAACCGCTGTGAGGCTGGTCGACCCCATCAACGTGGTGGGACTGCTGT
TGCTCACAAGGAGTGGGAAGCGGAGCTGGCCCCCTAGCGAAGTACTCACAGCTGTTGGCCTGATATGCGCATTGG
CTGGAGGGTTICGCCAAGGCAGATATAGAGATGGCTGGGCCCATGGCCGCGGTCGGTCTGCTAATTIGTCAGTTACG
TGGTCTCAGGAAAGAGTGTGGACATGTACATTGAAAGAGCAGGTGACATCACATGGGAAAAAGATGCGGAAGTTA
CTGGAAACAGTCCCCGGCTCGATGTGGCACTAGATGAGAGTGGTGATTICTCCCTGGTGGAGGATGACGGTCCCC
CCATGAGAGAGATCATACTCAAAGTGGTCCTGATGACCATCTGTGGCATGAACCCAATAGCCATACCCTTTIGCAG
CTGGAGCGTGGTACGTATACGTGAAAACTGGAAAAAGGAGTGGTGCTCTATGGGATGTGCCTGCTCCCAAGGAAG
TAAAAAAGGGGGAGACCACAGATGGAGTGTACAGAGTAATGACTCGTAGACTGCTAGGTTCAACACAAGTTIGGAG
TGGGAGTTATGCAAGAGGGGGTCTTTCACACTATGTGGCATGTCACAARAGGATCCGCGCTGAGAAGCGGTGAAG
GGAGACTTGATCCATACTGGGGAGATGTCAAGCAGGATCTGGTGTCATACTGTGGTCCATGGAAGCTAGATGCCG
CCTGGGACGGGCACAGCGAGGTGCAGCTCTITGGCCGTGCCCCCCGGAGAGAGAGCGAGGAACATCCAGACTICTGC
CCGGAATATTTAAGACAAAGGATGGGGACATTGGAGCGGTTGCGCTGGACTATCCAGCAGGAACTTCAGGATCTIC
CAATCCTAGACAAGTGTGGGAGAGTGATAGGACTICTATGGCAATGGGGTCGTGATCAAGAATGGGAGTTATGTCA
GTGCCATCACCCAAGGGAGGAGGGAGGAAGAGACTCCTGTTGAGTGCTICGAGCCTTCGATGCTGAAGAAGAAGC
AGCTAACTGTCTTAGACTTIGCATCCIGGAGCTGGGAAAACCAGGAGAGTTCTITCCTGAAATAGTCCGTGAAGCCA
TAAAAACGAGACTCCGTACTGTGATCTTAGCTCCAACCAGGGTTIGTCGCTGCTGAAATGGAGGAAGCCCTTAGAG
GGCTTCCAGTIGCGTTATATGACAACAGCAGTCAATGTICACCCATTCTGGGACAGAAATCGTTGACTTAATGTGCC
ATGCCACCTTCACTTCACGTCTACTACAGCCAATCAGAGTCCCCAACTATAATCTGTATATTATGGATGAGGCCC
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ACTTCACAGATCCCTCAAGTATAGCAGCAAGAGGATACATTTCAACAAGGGTTGAGATGGGCGAGGCAGCTGCCA
TCTTCATGACCGCCACGCCACCAGGAACCCGTGACGCATTICCCGGACTCCAACTCACCAATTATGGACACCGAAG
TGGAAGTCCCAGAGAGAGCCTGGAGCTCAGGCTTTGATTGGGTGACGGATCATTCTGGAAAAACAGTTIGGTTTG
TCCCAAGCGTGAGGAACGGCAATGAGATCGCAGCTTIGTICTGACAAAGGCTGGAAAACGGGTCATACAGCTCAGCA
GAAAGACTTTIGAGACAGAGTTCCAGAAAACAAAACATCAAGAGTGGGACTTCGTICGTGACAACTGACATTTCAG
AGATGGGCGCCAACTTTAAAGCTGACCGTGTCATAGATTCCAGGAGATGCCTAAAGCCGGTCATACTTGATGGCG
AGAGAGTCATTCTGGCTGGACCCATGCCTGTCACACATGCCAGCGCTGCCCAGAGGAGGGGGCGCATAGGCAGGA
ATCCCAACAAACCTGGAGATGAGTATCTGTATGGAGGTGGGTGCGCAGAGACTGATGAAGACCATGCACACTGGC
TTGAAGCAAGAATGCTCCTTGACAATATTITACCTICCAAGATGGCCTCATAGCCTCGCTCTATCGACCTGAGGCCG
ACAAAGTAGCAGCCATTGAGGGAGAGTTCAAGCTTAGGACGGAGCAAAGGAAGACCTTTGTGGAACTCATGAAAA
GAGGAGATCTICCTGTTTGGCTGGCCTATCAGGTTGCATCTGCCGGAATAACCTACACAGATAGAAGATGGTGCT
TTGATGGCATGACCAACAACACCATAATGGAAGACAGTGTIGCCGGCAGAGGTGTGGACCAGACACGGAGAGAAAA
GAGTGCTCAAACCGAGGTGGATGGACGCCAGAGTITTGTTCAGATCATGCGGCCCTGAAGTCATTICAAGGAGTTTIG
CCGCTGGGAAAAGAGGAGCGGCTTITTGGAGTGATGGAAGCCCTGGGAACACTGCCAGGACACATGACGGAGAGAT
TCCAGGAAGCCATTGACAACCTCGCTIGTGCTCATGCGGGCAGAGACTGGAAGCAGGCCTTACAAAGCCGCGGCGG
CCCAATTGCCGGAGACCCTAGAGACCATTATGCTTTTIGGGGTTGCTGGGAACAGTCTCGCTGGGAATCTTTITTICG
TCTTGATGCGGAACAAGGGCATAGGGAAGATGGGCTTTGGAATGGTGACTCTTGGGGCCAGCGCATGGCTCATGT
GGCTCTCGGAAATTGAGCCAGCCAGAATTIGCATGCGICCTCATTGTTGTGTTCCTATTGCTGGTIGGTGCTCATAC
CTGAGCCAGAAAAGCAAAGATCCCCCCAGGACAACCAAATGGCAATCATCATCATGGTAGCAGTAGGTCTTICTGG
GCTTGATTACCGCCAATGAACTCGGATGGTTGGAGAGAACAAAGAGTGACCTAAGCCATCTAATGGGAAGGAGAG
AGGAGGGGGCAACCATAGGATTICTCAATGGACATTGACCTGCGGCCAGCCTCGGCCTGGGCCATCTATGCTGCCC
TGACAACTTTCATTACCCCAGCCGTICCAACATGCAGTGACCACTTCATACAACAACTACTCCTTAATGGCGATGG
CCACGCAAGCTIGGAGTGTTIGTTIGGTATGGGCAAAGGGATGCCATTICTACGCATGGGACTTTGGAGTCCCGCTGC
TAATGATAGGTTGCTACTCACAATTAACACCCCTGACCCTAATAGTGGCTATCATTTITGCTCGTGGCGCACTACA
TGTACTTGATCCCAGGGCTGCAGGCAGCAGCTGCGCGTGCTGCCCAGAAGAGAACGGCAGCTGGCATCATGAAGA
ACCCTGTIGTGGATGGAATAGTGGTGACTGACATTGACACAATGACTATTGACCCCCAAGTGGAGAAARAAGATGG
GACAGGTGCTACTCATAGCAGTAGCCGTCTCCAGCGCCATACTGTCGCGGACCGCCTGGGGGTGGGGGGAAGCTG
GGGCCCTGATCACAGCTGCAACTTCCACTTITGTGGGAAGGCTCTCCGAACAAGTACTGGAACTCCTCTACAGCCA
CTICACTGTGCAACATTTTTAGGGGAAGTTACTTGGCTGGAGCTTCTCTAATCTACACAGTAACAAGAAACGCTG
GCTTGGTCAAGAGACGTGGGGGTGGAACAGGAGAGACCCTGGGAGAGAAATGGAAGGCCCGCTTIGAACCAGATGT
CGGCCCTGGAGTTCTACTCCTACAAAAAGTCAGGCATCACCGAGGTGTGCAGAGAAGAGGCCCGCCGCGCLCCTCA
AGGACGGTGTGGCAACGGGAGGCCATGCTGTGTCCCGAGGAAGTGCAAAGCTGAGATGGTTGGTGGAGCGGGGAT
ACCTGCAGCCCTATGGAAAGGTCATTIGATCTTGGATGTGGCAGAGGGGGCTGGAGTTACTACGCCGCCACCATCC
GCAAAGTTCAAGAAGTGAAAGGATACACAAAAGGAGGCCCTGGTCATGAAGAACCCATGTTIGGTGCAAAGCTATG
GGTGGAACATAGTCCGTCTTAAGAGTGGGGTGGACGTICTTTICATATGGCGGCTGAGCCGTGTGACACGTTGCTGT
GTGACATAGGTGAGTCATCATCTAGTCCTGAAGTGGAAGAAGCACGGACGCTCAGAGTCCTCTCCATGGTGGGGG
ATTGGCTTGAAAAAAGACCAGGAGCCTTTTGTGTAAAAGTGTTGTGCCCATACACCAGCACTATGATGGAAACCC
TGGAGCGACTGCAGCGTAGGTATGGGGGAGGACTGGTCAGAGTGCCACTCTCCCGCAACTCTACACATGAGATGT
ACTGGGTCTCTGGAGCGAAAAGCAACACCATAAAAAGTGTGTCCACCACGAGCCAGCTCCTCTITGGGGCGCATGG
ACGGGCCCAGGAGGCCAGTGAAATATGAGGAGGATGTGAATCTCGGCTCTGGCACGCGGGCTGTGGTAAGCTGCG
CTGAAGCTCCCAACATGAAGATCATTGGTAACCGCATTGAAAGGATCCGCAGTGAGCACGCGGAAACGTGGTICT
TTGACGAGAACCACCCATATAGGACATGGGCTTACCATGGAAGCTATGAGGCCCCTACACAAGGGTCAGCGTCCT
CTCTAATAAACGGGGTTGTCAGGCTCCTGTCAAAACCCTGGGATGTGGTGACTGGAGTCACAGGAATAGCCATGA
CCGACACCACACCGTATGGTCAGCAAAGAGTTTTCAAGGAAAAAGTGGACACCAGGGTGCCAGACCCCCAAGAAG
GCACTCGTCAGGTTATGAGCATGGTCTICTTICCTGGTIGTGGAAAGAGCTAGGCAAACACAAACGGCCACGAGTCT
GTACCAAAGAAGAGTTCATCAACAAGGTTICGTAGCAATGCAGCATTAGGGGCAATATTTGAAGAGGAAAAAGAGT
GGAAGACCGCAGTGGAAGCTGTGAACGATCCAAGGTICTGGGCTCTAGTGGACAAGGAAAGAGAGCACCACCTGA
GAGGAGAGTGCCAGAGCTGTIGTGTACAACATGATGGGAAAAAGAGAAAAGAAACAAGGGGAATTTGGAAAGGCCA
AGGGCAGCCGCGCCATCTGGTATATGTGGCTAGGGGCTAGATTTCTAGAGTICGAAGCCCTTGGATTICTTAAATG
AGGATCACTGGATGGGGAGAGAGAACTCAGGAGGTGGTGTTGAAGGGCTGGGATTACAAAGACTCGGATATGTCC
TAGAAGAGATGAGTCGCATACCAGGAGGAAGGATGTATGCAGATGACACTGCTGGCTGGGACACCCGCATCAGCA
GGTTTGATCTGGAGAATGAAGCTTTAATCACCAACCAAATGGAGAAAGGGCACAGGGCCTTAGCATTGGCCATAA
TCAAGTACACATACCAAAACAAAGTGGTAAAGGTCCTTAGACCAGCTGAAAAAGGGAAGACAGTTATGGACATTA
TTTCAAGACAAGACCAAAGGGGGAGCGGACAAGTTIGTCACTTACGCTCTTAACACATTTACCAACCTAGTGGTGC
AACTCATTCGGAATATGGAGGCTGAGGAAGTTCTAGAGATGCAAGACTTGTGGCTGCTGCGGAGGTCAGAGAAAG
TGACCAACTGGTTGCAGAGCAACGGATGGGATAGGCTCAAACGAATGGCAGTCAGTGGAGATGATTIGCGTIGTGA
AGCCAATTGATGATAGGTTTGCACATGCCCTCAGGTTCTIGAATGATATGGGAAAAGTTAGGAAGGACACACAAG
AGTGGAAACCCTCAACTGGATGGGACAACTGGGAAGAAGTTCCGTITTITGTTCCCACCACTTCAACAAGCTCCATC
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TCAAGGACGGGAGGTCCATTGTGGTTCCCTGCCGCCACCAAGATGAACTGATTGGCCGGGCCCGTGTCTCTICCAG
GGGCGGGATGGAGCATCCGGGAGACTGCTTGCCTAGCARAGTCATATGCGCAAATGTGGCAGCTCCTITATTTICC
ACAGAAGGGACCTCCGACTGATGGCCAATGCCATCTGTTCATCTGTGCCAGTITGACTGGGTTCCAACTGGGAGAA
CTACCTGGTCAATCCATGGAAAGGGAGAATGGATGACCACTGAAGACATGCTTGTGGTGTGGAACAGAGTGTGGA
TTGAGGAGAACGACCACATGGAAGACAAGACCCCAGTTACGAAATGGACAGACATTICCCTATCTGGGAAAAAGGG
AAGACTTGTGGTGTGGATCTCTCATAGGGCACAGACCGCGCACCACCTGGGCTGAGAACATTAAAAACACAGTCA
ACATGGTGCGCAGGATCATAGGTGATGAAGAAAAGTACATGGACTACCTATCCACCCAAGTTCGCTACTTGGGTG
AAGAAGGGTCTACACCTGGAGTGCTATAAGCACCAATCTTAGTIGTTGTCAGGCCTGCTAGTCAGCCACAGCTTGG
GGAAAGCTGTGCAGCCTGTGACCCCCCCAGGAGAGGCTGGGAAACCAAGCCCATAGTCAGGCCGAGAACGLCCATG
GCACGGAAGAAGCCATGCTGCCTIGTGAGCCCCTCAGAGGACACTGAGTCAAAAAACCCCACGCGCTTGGAGGCGC
AGGATGGGAAAAGAAGGTGGCGACCTTCCCCACCCTTCAATCTGGGGCCTGAACTGGAGATCAGCTGTGGATCTC
CAGAAGAGGGACTAGTGGTTAGAGGAGACCCCCCGGAAAACGCAAAACAGCATATTGACGCTGGGAAAGACCAGA
GACTCCATGAGTTTCCACCACGCTGGCCGCCAGGCACAGATCGCCGAATAGCGGCGGCCGGTGTGGGGAAATCCA
TGGGTCT

KU681082.3 Zika virus isolate Zika virus/H.sapiens-tc/PHL/2012/CPC-0740, Philippines,
complete genome (SEQ ID NO: 8)

AGTITGTTGATCIGTGTGAATCAGACTIGCGACAGTICGAGTTTGAAGCGAAAGCTAGCAACAGTATCAACAGGTTT
TATTTTIGGATTTGGAAACGAGAGTTICTGGTCATGAAAAACCCAAAAANGAAATCCGGAGGATTCCGGATTGTCA
ATATGCTAAAACGCGGAGTAGCCCGTIGTGAGCCCCTTTGGGGGCTTGAAGAGGCTGCCAGCCGGACTTCTGCTGG
GCCATGGGCCCATCAGGATGGTCTTGGCGATACTAGCCTTITTITGAGATTICACGGCAATCAAGCCATCACTGGGTC
TCATCAATAGATGGGGTTCAGTGGGGAAAAAAGAGGCTATGGAAATAATAAAGAAGTTCAAGAAAGATCTIGGCTG
CCATGCTGAGAATAATCAATGCTAGGAAGGAGAAGAAGAGACGAGGCGCAGATACTAGCGTCGGAATTIGTTGGCC
TCCTCCTGACCACAGCCATGGCAGTAGAGGTCACTAGACGTGGGAGTGCATACTATATGTACTTGGACAGAAGCG
ATGCTGGGGAGGCCATATCTTITTICCAACCACACTGGGGATGAATAAGTGTTACATACAAATCATGGATCTTGGAC
ACATGTGTGATGCCACCATGAGCTATGAATGCCCTATGTIGGATGAGGGGGTAGAACCAGATGACGTCGATTIGCT
GGTGCAACACGACATCAACTTGGGTTGTGTATGGAACCTGCCACCACAAAAAAGGTGAAGCACGGAGATCTAGAA
GAGCTGTGACGCTCCCCTCCCATTCCACTAGGAAGCTGCAAACGCGGTCGCAGACCTGGTTGGAATCAAGAGAAT
ACACAAAGCACCTGATTAGAGTTGAAAATTGGATATTCAGGAACCCTGGCTICGCGTTAGCAGCAGCTGTCATCG
CTTGGCTTTTIGGGAAGTTCAACGAGCCAAAAAGTCATATATCTIGGTCATGATACTGCTGATTGCCCCGGCATACA
GCATCAGGTGCATAGGAGTCAGCAATAGGGACTTITGTIGGAAGGTATGTCAGGTGGGACTIGGGTTGATGTTGTCT
TGGAACATGGAGGTTGTGTITACCGTAATGGCACAGGACAAACCGACTGTCGACATAGAGCTGGTTACAACAACAG
TCAGCAACATGGCGGAGGTAAGATCCTACTGCTATGAGGCATCAATATCGGATATGGCTTCGGACAGCCGCTGCC
CAACACAAGGTGAGGCCTACCTTGACAAGCAGTCAGACACTCAATATGTCTGCAAAAGAACGTTAGTGGACAGAG
GCTGGGGAAATGGATGTGGACTTITTTGGCAAAGGGAGCCTGGTGACATGCGCTAAGTTTGCATGCTCCAAGAAAAR
TGACCGGGAAGAGCATCCAGCCAGAGAATCTGGAGTACCGGATAATGCTGTCAGTTCATGGCTCCCAGCACAGTG
GGATGATCGTTAATGACACAGGACATGAAACTGATGAGAATAGAGCGAAGGTTGAGATAACGCCCAATTCACCAA
GAGCCGAAGCCACCCTGGGGGGTTTITGGGAGCCTAGGACTTGATTGTGAACCGAGGACAGGCCTTGACTTITCAG
ATTTGTATTACCTIGACTATGAATAACAAGCACTGGTITGGTTCACAAGGAGTGGTTCCACGACATTCCATTACCTT
GGCATGCTGGGGCAGACACTGGAACTCCACATTGGAACAACAAAGAAGCACTGGTAGAGTTCAAGGACGCACATG
CAAAAAGGCAAACTGTCGTGGTTCTAGGGAGTCAAGAAGGAGCAGTTCACACGGCCCTTGCTGGAGCTCTGGAGG
CTGAGATGGATGGAGCCAAGGGAAGGCTGTICCTCTGGCCACTTGAAATGTCGCCTGAAAATGGATAAACTTAGAT
TGAAGGGCGTGTCATACTCCTTGTGCACTGCAGCGTTCACATTCACCAAGATCCCGGCTGAAACACTGCACGGGA
CAGTCACAGTGGAGGTACAGTACGCAGGGACAGATGGACCTTIGCAAGGTTICCAGCTCAGATGGCGGTGGATATGC
AAACTCTGACCCCAGTTGGGAGGTTGATAACCGCTAACCCTGTAATCACTGAAAGCACCGAGAACTCTAAGATGA
TGCTGGAACTTGATCCACCATTTGGGGACTCTTACATTGTICATAGGAGTCGGGGAGAAGAAGATCACCCATCACT
GGCACAGGAGTIGGCAGCACCATTIGGAAAAGCATTITGAAGCCACTGTGAGAGGTGCCAAGAGAATGGCAGTCTTGG
GAGACACAGCCTGGGACTTIGGATCAGTIGGGGGTGCTCTCAACTCATTGGGCAAGGGCATCCATCAAATTTITIG
GAGCAGCTTTCAAATCATTIGTTCGGAGGAATGTCCTGGTTCTCACAAATTCTCATTGGAACGTTGCTGGTGTGGT
TGGGTCTGAATACAAAGAATGGATCTATTTCCCTTACGTGCTTGGCCTTAGGGGGAGTGTTGATCTTCTTATCCA
CAGCCGTTTCTGCTGATGTGGGGTGCTCGGTGGACTTCTCAAAGAAGGAAACGAGATGCGGTACAGGGGTGTTCG
TCTATAACGACGTITGAAGCCTGGAGGGACAGGTACAAGTACCATCCTGACTCCCCTICGTAGATTGGCAGCAGCAG
TCAAGCAAGCCTGGGAAGATGGGATCTGTGGGATCTCCTCTGTCTCAAGAATGGAAAACATCATGTGGAGATCAG
TAGAAGGGGAGCTCAACGCAATCCTGGAAGAGAATGGAGTTCAACTGACGGTCGTTGTGGGATCTGTAAAAAACC
CCATGTGGAGAGGTCCACAGAGATTGCCCGTGCCTGTGAACGAGCTGCCCCACGGCTGGAAGGCTTGGGGGAAAT
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CGTACTTCGTCAGAGCAGCAAAGACAAATAACAGCTTIIGTCGTIGGATGGTGACACACTGAAGGAATGCCCACTCA
AACATAGAGCATGGAACAGCTTICTIGTGGAGGATCATGGGTTTGGGGTATITCACACTAGTGTCTGGCTCAAGG
TTAGAGAAGATTATTCATTAGAGTGTGATCCAGCCGTCATTGGAACAGCTGCTAAGGGAAAGGAGGCTGTGCACA
GCGATCTAGGCTACTGGATTGAGAGTGAGAAGAACGACACATGGAGGCTGAAGAGGGCCCACCTGATCGAGATGA
AAACATGTGAATGGCCAAAGTCCCACACATTIGTGGACAGATGGAGTAGAAGAAAGTGATCTGATCATACCCAAGT
CTTTAGCTGGGCCACTCAGCCATCACAACACCAGAGAGGGCTACAGGACTCAAATGAAAGGGCCATGGCACAGTG
AAGAGCTTGAAATTCGGTTITGAGGAATGCCCAGGCACTAAGGTCCACGTGGAGGAAACATGTGGGACAAGAGGAC
CATCCCTGAGATCAACCACTGCAAGCGGAAGGGTGATCGAGGAATGGTGCTGCAGGGAATGCACAATGCCCCCAC
TGICGTTCCGAGCTARAAGATGGCTGTITGGTATGGAATGGAGATAAGGCCCAGGAAAGAACCAGAAAGTAACTTAG
TAAGGTCAATGGTGACTGCAGGATCAACTGATCACATGGATCACTTICTICTCTITGGAGTGCTTGTGATTITIGCTCA
TGGTGCAGGAAGGGCTGAAGAAGAGAATGACCACAAAGATCATCATAAGCACATCAATGGCAGTGCTGGTAGCCA
TGATCCTGGGAGGATTTTCAATGAGTGACCTGGCTAAGCTTGCAATTTTGATGGGTGCCACCTTCGCGGAAATGA
ACACTGGAGGAGATGTAGCTCATTTGGCGCTGATAGCGGCATTCAAAGTCAGACCTGCGTTGCTGGTATCTTITCA
TCITCAGAGCTAATTGGACACCCCGTGAGAGCATGCTGCTGGCCTTGGCCTCGTGTICTTCTGCAAACTGCGATCT
CCGCCTTGGAAGGCGACCTGATGGTTCTCATCAATGGTTTTGCTTIGGCCTGGTTGGCAATACGAGCGATGGTTG
TTCCACGCACTGACAACATCACCTTGGCAATCCTGGCTGCTCTGACACCACTGGCCCGGGGCACACTGCTTGTGG
CGTGGAGAGCAGGCCTTGCTACTTGCGGGGEGEGTTCATGCTCCTCTCTCTGAAGGGGAAAGGCAGTGTGAAGAAGA
ACCTACCATTTGICATGGCCTIGGGACTAACTGCTGTGAGGCTGGTCGACCCCATCAACGTGGTGGGACTGCTGT
TGCTCACAAGGAGTGGGAAGCGGAGCTGGCCCCCTAGTGAAGTACTCACAGCTGTTGGCCTGATATGCGCATTGG
CTGGAGGGTTCGCCAAGGCGGATATAGAGATGGCTGGGCCCATGGCCGCGGTCGGTCTGCTAATTGTCAGTTACG
TGGTCTCAGGAAAGAGTGTIGGACATGTACATTGAAAGAGCAGGTGACATCACATGGGAAAAAGATGCGGAAATCA
CTGGAAACAGTICCCCGGCTCGATGTGGCACTAGATGAGAGTGGTGATTTCTCCCTAGTGGAGGATGATGGTCCAC
CCATGAGAGAGATCATACTCAAAGTGGTCCTGATGACCATCTGCGGCATGAACCCAATAGCCATACCCTTTGCAG
CTGGAGCGTGGTACGTGTATGTGAAGACTGGAAAAAGGAGTGGTGCTCTATGGGATGTGCCTGCTCCCAAGGAAG
TAAAAAAGGGGGAGACCACAGATGGAGTGTACAGAGTAATGACTCGTAGACTGCTTGGTTCAACACAAGTTGGAG
TGGGAGTCATGCAAGAGGGGGTCTTICCACACTATGTGGCACGTCACAAAAGGATCCGCGCTGAGAAGCGGTGAAG
GGAGACTTGATCCATACTGGGGAGATGTCAAGCAGGATCTGGTGTCATACTGTGGTCCGTGGAAGCTAGACGCCG
CCTGGGACGGGCACAGCGAGGTGCAGCTCTTGGCCGTGCCCCCCGGAGAGAGAGCGAGGAACATCCAGACTCTGC
CCGGAACATTTAAGACAAAGGATGGGGACATTGGAGCAGTTGCGCTGGACTACCCAGCAGGAACTTCAGGATCTC
CAATCCTAGACAAGTIGTGGGAGAGTGATAGGACTICTATGGTAATGGGGTCGTGATAAAAAATGGGAGTTATGTTA
GTGCCATCACCCAAGGGAGGAGGGAGGAAGAGACTCCTIGTTIGAGTGCTTCGAGCCTTCGATGCTGAAGAAGAAGC
AGCTAACTGTCTTAGACCTGCATCCTIGGAGCCGGGAAAACCAGGAGAGTTCTITCCTGAAATAGTCCGTGAAGCCA
TAAAAACAAGACTCCGTACTGTGATCTTAGCTCCAACCAGGGTCGTCGCTGCTGAAATGGAGGAAGCCCTTAGAG
GGCTTCCAGTICGTTATATGACAACAGCAGTCAATGTICACCCATTICTGGGACAGAAATCGTTGACTTAATGTGCC
ATGCTACCTTCACTTCACGCCTACTACAACCAATCAGAGTCCCCAACTATAATTTGTATATTATGGATGAGGCCC
ACTTCACAGATCCCTCAAGTATAGCAGCAAGAGGATACATTTCAACAAGGGTTGAGATGGGCGAGGCGGCTGCCA
TCTTCATGACCGCCACGCCACCAGGAACCCGTGACGCATTICCCGGACTCCAACTCACCAATTATGGACACCGAGG
TGGAAGTCCCAGAGAGAGCCTGGAGCACAGGCTTTIGATTGGGTGACGGATCATTCTGGGAAAACAGTICTIGGTTIG
TTCCAAGCGTGAGGAACGGCAATGAGATCGCAGCTTGTCTGACAAAGGCTGGAAAACGGGTCATACAGCTCAGCA
GAAAGACTTTIGAGACAGAGTTCCAGAAAACGAAAAATCAAGAGTGGGACTTCGTICGTGACAACCGACATTTCAG
AGATGGGCGCCAACTTTAAAGCTGACCGTGTCATAGATTCCAGGAGATGCTTAAAGCCGGTCATACTTGATGGCG
AGAGAGTCATTTTGGCTGGACCCATGCCTGTCACACATGCCAGCGCTGCTCAGAGGAGGGGGCGCATAGGCAGGA
ATCCCAACAAACCTGGAGATGAGTATCTGTATGGAGGTGGGTGCGCAGAGACTGATGAAGATCACGCACACTGGC
TTGAAGCAAGAATGCTICTTGACAACATTITACCTICCAAGATGGCCTCATAGCTTCGCTCTATCGACCTGAGGCCG
ACAAAGTAGCAGCTATTGAGGGAGAGTTCAAGCTTAGGACGGAGCAAAGGAAGACCTTTGTGGAACTCATGAAAA
GAGGAGATCTICCGGTTTGGTTGGCCTATCAGGTTGCATCTGCCGGAATAACCTACACAGATAGAAGATGGTGCT
TTGATGGCATGACCAACAACACCATAATGGAAGACAGTGTGCCGGCAGAGGTGTGGACCAGATACGGAGAGAAAA
GAGTGCTCAAACCGAGGTGGATGGACGCCAGAGTITTGTTCAGATCATGCGGCCCTGAAGTCATTICAAAGAGTTIG
CCGCTGGGAAAAGAGGAGCGGCCTTTGGAGTGATAGAAGCCCTGGGAACACTGCCAGGACACATGACAGAGAGAT
TCCAGGAAGCCATTGACAACCTCGCTIGTGCTCATGCGGGCAGAGACTGGAAGCAGGCCTTACAAAGCCGCGGCGG
CCCAATTGCCGGAGACCCTAGAGACCATTATGCTTITIGGGGTTGCTGGGAACAGTCTCGCTGGGAATCTTITTICG
TCITGATGCGGAACAAGGGCATGGGGAAGATGGGCTTTGGAATGGTGACTCTTGGGGCCAGCGCATGGCTTATGT
GGCTCTCGGAAATTGAGCCAGCCAGAATTIGCATGTGICCTCATTGTICGTGTTCCTATTGCTGGTIGGTGCTCATAC
CTGAGCCAGAAAAGCAAAGATCTCCTCAGGACAACCAAATGGCAATCATCATCATGGTAGCAGTGGGICTICTGG
GCTTGATTACCGCCAATGAACTCGGATGGTTGGAGAGAACAAAAAGTGACCTAAGCCATCTAATGGGAAGGAGAG
AGGAGGGGGCAACCACAGGATICTCAATGGACATTGACCTGCGGCCAGCCTCAGCTTGGGCTATCTATGCTGCTC
TGACAACTTTCATCACCCCAGCCGTICCAACATGCGGTGACCACTTCATACAACAACTACTCCTTAATGGCGATGG
CCACGCAAGCTGGGGTGTTGTTTGGTATGGGCAAAGGGATGCCATTCTACGCATGGGACTTTGGAGTCCCGCTGC
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TAATGATGGGTTGCTACTCACAATTAACACCTCTIGACCCTAATAGTGGCCATCATTITTGCTCGTGGCGCACTACA
TGTACTTGATCCCAGGGCTGCAGGCAGCAGCTGCGCGGGCTGCCCAGAAGAGAACGGCAGCTGGCATCATGAAGA
ACCCTGTTGTGGATGGAATAGTGGTGACTGACATTGACACAATGACAATTGACCCCCAAGTGGAAAAAAAGATGG
GGCAGGTGCTACTCATAGCAGTAGCCGTICTCCAGCGCCATACTGTCGCGGACCGCCTGGEGGEETGEGEEGAGGCTG
GGGCCCTGATCACAGCTGCAACTTCCACCTTGTGGGAAGGCTCTCCGAACAAGTACTGGAACTCCTCCACAGCCA
CTTCACTGTGTAACATTTTTAGGGGAAGTTACTTGGCTGGAGCTTCTCTAATCTACACAGTAACAAGAAACGCTG
GCTTGGTCAAGAGACGTGGGGGTGGAACGGGAGAGACCCTGGCGAGAGAAATGGAAGGCCCGCCTGAACCAGATGT
CGGCCCTGGAGTTCTACTCCTACAAAAAGTCAGGCATCACCGAGGTGTGCAGAGAAGAGGCCCGCCGIGCCCTICA
AGGACGGTIGTGGCAACAGGAGGCCATGCTIGTIGTCCCGAGGAAGTGCARAAGCTTAGATGGCTGGTGGAGAGAGGAT
ACCTGCAGCCCTATGGAAAGGTICATIGATCTTGGATGTGGCAGAGGGGGCTGGAGTTACTATGCCGCCACCATCC
GCAAAGTTCAGGAAGTGAAAGGATACACAAAAGGAGGCCCTGGTCATGAAGAACCCATGTTIGGTGCAAAGCTATG
GGTGGAACATAGTCCGTCTTAAGAGTGGGGTGGACGTICTTTCACATGGCGGCTGAGCCGTGTGACACTTTGCTGT
GTGATATAGGTIGAGTICATCATCTAGTCCTGAAGTGGAAGAAGCACGGACGCTCAGAGTCCTCTCCATGGTGGGGEG
ATTGGCTTIGAAAAAAGACCAGGAGCCTTITGTATAAAAGTGTTGTGCCCATACACCAGCACTATGATGGAAACCC
TGGAGCGACTGCAGCGTAGGTATGGGGGAGGACTGGTCAGGGTGCCACTCTCCCGCAACTCTACACATGAGATGT
ACTGGGTCTCTGGAGCGAAAAGCAACACCATAAAAAGTGTGTCCACCACGAGCCAGCTCCTCTTGGGGCGCATGG
ACGGGCCCAGGAGGCCAGTGAAATATGAGGAGGATGTGAATCTCGGCTCTGGCACGCGGGCTGTGGTAAGCTGCG
CTGAAGCTCCCAACATGAAGATCATTGGTAACCGCATTGAGAGGATCCGCAGTGAGCACGCGGAAACGTGGTTCT
TTGACGAGAACCACCCATATAGGACATGGGCTTACCATGGAAGCTATGAGGCCCCTACACAAGGGTCAGCGTCCT
CTCTAATAAACGGGGTTGTCAGGCTCCTGTCAAAACCCTGGGATGTGGTGACTGCGAGTCACAGGAATAGCCATGA
CTGACACCACACCGTATGGTCAGCAAAGAGTTITTCAAGGAAAAAGTGGACACTAGGGTGCCAGACCCCCAAGAAG
GCACTCGTCAGGTTATGAGCATGGTCTCTITCCTIGGTTATGGAAGGAGCTAGGCAAACACAAACGGCCACGAGTCT
GTACCAAAGAAGAGTTCATCAACAAGGTICGTAGCAATGCAGCATTAGGGGCAATATTTGAAGAGGAAAAAGAGT
GGAAGACTGCAGTGGAAGCTGTGAATGATCCAAGGTICTGGGCTCTAGTGGACAAGGAAAGAGAGCATCACCTGA
GAGGAGAGTGTICAGAGCTGTGTGTACAACATGATGGGAAAAAGAGAAAAGAAACAAGGGGAATTTGGAAAGGCCA
AGGGCAGCCGCGCCATCTGGTATATGTGGCTAGGGGCTAGATTCCTAGAGTICGAAGCCCTTIGGATICTTGAATG
AGGATCATTGGATGGGGAGAGAGAATTCAGGAGGTGGTGTTGAAGGACTGGGATTACAAAGACTCGGATATGTCC
TAGAAGAGATGAGTCGCATACCAGGAGGAAGGATGTATGCAGATGATACTGCTGGCTGGGACACCCGCATCAGCA
GGTITTGATCTGGAGAATGAAGCTCTAATCACCAACCAAATGGAGAAAGGGCACAGGGCCTTGGCATTGGCCATAA
TCAAGTACACATACCAAAACAAAGTGGTAAAGGTCCTTAGACCAGCTGAAAAAGGGAAGACAGTTATGGACATTA
TTTICAAGACAAGACCAAAGGGGGAGCGGACAAGTTGTCACTTACGCTCTTAATACATTCACCAACCTGGTGGTGC
AGCTCATTCGGAATATGGAGGCTGAGGAAGTTCTAGAGATGCAAGACTTGTGGCTGCTGCGGAGGCCAGAGAAAG
TGACCAACTGGTTGCAAAGCAACGGATGGGATAGGCTCAAAAGAATGGCAGTCAGTGGAGATGATTIGCGTTGTGA
AACCAATTGATGATAGGTTITGCACATGCCCTCAGGTTCTTGAATGATATGGGAAAAGTTAGGAAGGACACACAAG
AGTGGAAACCCTCAACTGGATGGGACAACTGGGAAGAAGTTCCGTITTTIGCTCCCACCACTTCAACAAACTCCATC
TTAAGGACGGGAGGTCCATTGTGGTTCCCTGCCGCCACCAAGATGAACTGATTGGCCGAGCCCGCGTATCACCAG
GGGCGGGATGGAGCATCCGGGAGACTGCTTGCCTAGCAAAATCATATGCGCAAATGTGGCAGCTCCTITATTTICC
ACAGAAGGGACCTCCGACTGATGGCCAATGCCATTIGTTCATCTGTGCCAGTITGATTGGGTTCCAACTGGGAGAA
CTACCTGGTCAATCCATGGAAAGGGAGAATGGATGACCACTGAAGACATGCTTGTGGTATGGAACAGAGTGTGGA
TTGAGGAAAACGACCACATGGAAGACAAGACCCCAGTTACAAAATGGACAGACATTICCCTATTTGGGAAARAAGAG
AAGACTTGTIGGTGTGGATCTCTCATAGGGCACAGACCGCGTACTACCTGGGCTGAGAACATCAAAAATACAGTCA
ACATGATGCGCAGGATCATAGGTGATGAAGAAAAGTACATGGACTACCTATCCACCCAGGTTICGCTACTTGGGTG
AAGAAGGGTCCACACCTGGAGTIGCTGTAAGCACCAATCTTAGTGTITGTICAGGCCTGCTAGTCAGCCACAGCTTGG
GGAAAGCTGTGCAGCCTGTGACCCCCCCAGGAGAAGCTGGGAAACCAAGCCTATAGTCAGGCCGAGAACGLCCATG
GCACGGAAGAAGCCATGCTGCCTGTGAGCCCCTCAGAGGACACTGAGTCAAAAAACCCCACGCGCTTGGAGGCGC
AGGATGGGAAAAGAAGGTGGCGACCTITCCCCACCCTTCAATCTGGGGCCTGAACTGGAGATCAGCTGTGGATCTC
CAGAAGAGGGACTAGTGGTTAGAGGAGACCCCCCGGAAAACGCAAAACAGCATATTGACGCTGGGAAAGACCAGA
GACTCCATGAGTTTCCACCACGCTGGCCGCCAGGCACAGATCGCCGAATAGCGGCGGCCGGTGTGGGGAAATCCA
TGGGTCT

KU707826.1 Zika virus isolate SSABR1, Brazil, complete genome (SEQ ID NO: 9)

GACAGTTCGAGTTTGAAGCGAAAGCTAGCAACAGTATCAACAGGTTITTATTITGGATTTGGAAACGAGAGTTTICTG
GTCATGAAAAACCCAAAAAAGAAATCCGGAGGATTCCGGATTGTCAATATGCTAAAACGCGGAGTAGCCCGTGTG
AGCCCCTTTGGGGGCTTGAAGAGGCTGCCAGCCGGACTTCTGCTGGGTCATGGGCCCATCAGGATGGTCTTGGCG
ATTCTAGCCTTTTTGAGATTCACGGCAATCAAGCCATCACTGGGTCTCATCAATAGATGGGGTTCAGTGGGGAAA
AAAGAGGCTATGGAAATAATAAAGAAGTTCAAGAAAGATCTGGCTGCCATGCTGAGAATAATCAATGCTAGGAAG
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GAGAAGAAGAGACGAGGCGCAGATACTAGTGTCGGAATTGTTGGCCTCCTGCTGACCACAGCTATGGCAGCGGAG
GTCACTAGACGTGGGAGTGCATACTATATGTACTTGGACAGAAACGATGCTGGGGAGGCCATATCTTITCCAACC
ACATTGGGGATGAATAAGTGTTATATACAGATCATGGATCTTGGACACATGTIGTGATGCCACCATGAGCTATGAA
TGCCCTATGCTGGATGAGGGGGTGGAACCAGATGACGTCGATTGTITGGTGCAACACGACGTCAACTTIGGGTTGTG
TACGGAACCTGCCATCACAAAAAAGGTGAAGCACGGAGATCTAGAAGAGCTGTGACGCTCCCCTCCCATTCCACT
AGGAAGCTGCAAACGCGGTCGCAAACCTGGTTGGAATCAAGAGAATACACAAAGCACTTGATTAGAGTCGAAAAT
TGGATATTCAGGAACCCTGGCTTCGCGTTAGCAGCAGCTGCCATCGCTTIGGCTTTTGGGAAGCTCAACGAGCCAA
AAAGTCATATACTTIGGTCATGATACTIGCTGATTGCCCCGGCATACAGCATCAGGTGCATAGGAGTICAGCAATAGG
GACTTIGTGGAAGGTATGTCAGGTGGGACCTGGGTTGATGTTGTCTTGGAACATGGAGGTTGTGTICACCGTAATG
GCACAGGACAAACCGACTGTICGACATAGAGCTGGTTACAACAACAGTCAGCAACATGGCGGAGGTAAGATCCTAC
TGCTATGAGGCATCAATATCAGACATGGCTTCGGACAGCCGCTGCCCAACACAAGGTGAAGCCTACCTTIGACAAG
CAATCAGACACTCAATATGTCTGCAAAAGAACGTTAGTGGACAGAGGCTGGGGAAATGGATGTGGACTTTTITGGC
AAAGGGAGCCTGGTGACATGCGCTAAGTTITGCATGCTCCAAGAAAATGACCGGGAAGAGCATCCAGCCAGAGAAT
CTGGAGTACCGGATAATGCTGTCAGTTCATGGCTCCCAGCACAGTGGGATGATTGTTAATGACACAGGACATGAA
ACTGATGAGAATAGAGCGAAAGTTGAGATAACGCCCAATTCACCAAGAGCCGAAGCCACCCTGGGGGGTTTTIGGA
AGCCTAGGACTTGATTGTGAACCGAGGACAGGCCTTIGACTTTTCAGATTTGTATTACTTGACTATGAATAACAAG
CACTGGTTGGTTCACAAGGAGTGGTTCCACGACATTCCATTACCTTGGCACGCTGGGGCAGACACCGGAACTCCA
CACTGGAACAACAAAGAAGCACTGGTAGAGTTCAAGGACGCACATGCCAAAAGGCAAACTGTCGIGGTICTAGGG
AGTCAAGAAGGAGCAGTTCACACGGCCCTTGCTGGAGCTCTGGAGGCTGAGATGGATGGTGCAAAGGGAAGGCTG
TCCTCTGGCCACTTGAAATGTCGCCTGAAAATGGATAAACTTAGATTGAAGGGCGTGTCATACTCCTTGTGTACT
GCAGCGTTCACATTCACCAAGATCCCGGCTGAAACACTGCACGGGACAGTCACAGTGGAGGTACAGTACGCAGGG
ACAGATGGACCTIGCAAGGTTCCAGCTCAGATGGCGGTGGACATGCARAACTCTGACCCCAGTTIGGGAGGTTGATA
ACCGCTAACCCCGTAATCACTGAAAGCACTGAGAACTCTAAGATGATGCTGGAACTTGATCCACCATTTGGGGAC
TCTTACATTIGTCATAGGAGTCGGGGAGAAGAAGATCACCCACCACTGGCACAGGAGTGGCAGCACCATTIGGAAAA
GCATTTGAAGCCACTGTGAGAGGTGCCAAGAGAATGGCAGTCTTGGGAGACACAGCCTGGGACTTTGGATCAGTT
GGAGGCGCTCTICAACTCATTIGGGCAAGGGCATCCATCAAATTTITTGGAGCAGCTTICAAATCATTIGTTTGGAGGA
ATGTCCTGGTTCTICACAAATTCTCATTGGAACGTIGCTGATGTGGTTGGGTCTGAACACAAAGAATGGATCTATT
TCCCTTATGTGCTTGGCCTITAGGGGGAGTGTTGATCTTICTTATCCACAGCCGTCTCTGCTGATGTGGGGTGCTCG
GTGGACTTICTCAAAGAAGGAGACGAGATGCGGTACAGGGGTGTTICGTCTATAACGACGTTGAAGCCTGGAGGGAC
AGGTACAAGTACCATCCTGACTCCCCCCGTAGATTGGCAGCAGCAGTCAAGCAAGCCTGGGAAGATGGTATCTGC
GGGATCTCCTICTGTTTCAAGAATGGAAAACATCATGTGGAGATCAGTAGAAGGGGAGCTCAACGCAATCCTIGGAA
GAGAATGGAGTITCAACTGACGGTCGTTIGTIGGGATCTGTAAAAAACCCCATGTGGAGAGGTCCACAGAGATTIGCCC
GTGCCTGTGAACGAGCTGCCCCACGGCTGGAAGGCTTGGGGGAAATCGTACTTCGTCAGAGCAGCAAAGACAAAT
AACAGCTTTIGTCGTGGATGGTGACACACTGAAGGAATGCCCACTCAAACATAGAGCATGGAACAGCTTITCTIGTG
GAGGATCATGGGTTICGGGGTATTTCACACTAGTGTCIGGCTCAAGGTTAGAGAAGATTATTCATTAGAGTGTGAT
CCAGCCGTTATTGGAACAGCTGTTAAGGGAAAGGAGGCTGTACACAGTGATCTAGGCTACTGGATTGAGAGTGAG
AAGAATGACACATGGAGGCTGAAGAGGGCCCATCTGATCGAGATGAAAACATGTGAATGGCCAAAGTCCCACACA
TTIGTGGACAGATGGAATAGAAGAGAGTGATCTGATCATACCCAAGTCTTITAGCTGGGCCACTCAGCCATCACAAT
ACCAGAGAGGGCTACAGGACCCAAATGAAAGGGCCATGGCACAGTGAAGAGCTTGAAATTCGGTTTGAGGAATGC
CCAGGCACTAAGGTCCACGTGGAGGAAACATGTGGAACAAGAGGACCATCTCTGAGATCAACCACTGCAAGCGGA
AGGGTGATCGAGGAATGGTGCTGCAGGGAGTGCACAATGCCCCCACTGTCGTITCCGGGCTAAAGATGGCTGTTGG
TATGGAATGGAGATAAGGCCCAGGAAAGAACCAGAAAGCAACTTAGTAAGGTCAATGGTGACTGCAGGATCAACT
GATCACATGGACCACTTCTCCCTIGGAGTIGCTIGTGATTCTGCTCATGGTGCAGGAAGGGCTGAAGAAGAGAATG
ACCACAAAGATCATCATAAGCACATCAATGGCAGTGCTGGTAGCTATGATCCTGGGAGGATTTITCAATGAGTGAC
CTGGCTAAGCTTGCAATTTTGATGGGTGCCACCTTCGCGGAAATGAACACTGGAGGAGATGTAGCTCATCTGGCG
CTGATAGCGGCATTCAAAGTCAGACCAGCGTTIGCTGGTATCTITTICATCTITCAGAGCTAATTGGACACCCCGTGAA
AGCATGCTGCTGGCCTTGGCCTCGTGTCTTTTGCAAACTGCGATCTCCGCCTTGGAAGGCGACCTGATGGTTCTC
ATCAATGGTTTIGCTTIGGCCIGGTIGGCAATACGAGCGATGGTTIGTTICCACGCACTGATAACATCACCTTIGGCA
ATCCTGGCTGCTCTGACACCACTGGCCCGGGGCACACTGCTTGTGGCGTGGAGAGCAGGCCTTGCTACTTGCGGG
GGGTTTATGCTICCTCTCTCTGAAGGGAAAAGGCAGTGTGAAGAAGAACTTACCATTITGTCATGGCCCTIGGGACTA
ACCGCTGTGAGGCTGGTCGACCCCATCAACGTGGTGGGACTGCTGTTGCTCACAAGGAGTGGGAAGCGGAGCTGG
CCCCCTAGCGAAGTACTCACAGCTIGTTGGCCTGATATGCGCATTGGCTGGAGGGTTCGCCAAGGCAGATATAGAG
ATGGCTGGGCCCATGGCCGCGGTCGGTCTGCTAATTGTCAGTTACGTGGTCTCAGGAAAGAGTGTGGACATGTAC
ATTGAAAGAGCAGGTGACATCACATGGGAAAAAGATGCGGAAGTCACTGGAAACAGTCCCCGGCTCGATGTGGCG
CTAGATGAGAGTGGTGATTTICTCCCTGGTGGAGGATGACGGTCCCCCCATGAGAGAGATCATACTCAAGGTGGTC
CTGATGACCATCTGTIGGCATGAACCCAATAGCCATACCCTTITGCAGCTGGAGCGTGGTACGTATACGTGAAGACT
GGAAAAAGGAGTGGTIGCTCTATGGGATGTGCCTGCTCCCAAGGAAGTAAARAAGGGGGAGACCACAGATGGAGTG
TACAGAGTAATGACTCGTAGACTGCTAGGTTCAACACAAGTTGGAGTGGGAGTTATGCAAGAGGGGGTCTTTCAC
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ACTATGTGGCACGTCACAAAAGGATCCGCGCTGAGAAGCGGTGAAGGGAGACTTGATCCATACTGGGGAGATGTC
AAGCAGGATCTGGTGTCATACTGTGGTCCATGGAAGCTAGATGCCGCCTGGGACGGGCACAGCGAGGTGCAGCTC
TTGGCCGTGCCCCCCGGAGAGAGAGCGAGGAACATCCAGACTCTGCCCGGAATATTTAAGACAAAGGATGGGGAC
ATTGGAGCGGTTGCGCTGGATTACCCAGCAGGAACTTCAGGATCTCCAATCCTAGACAAGTGTGGGAGAGTGATA
GGACTTTATGGCAATGGGGTCGTGATCAAAAATGGGAGTTATGTTAGTGCCATCACCCAAGGGAGGAGGGAGGAA
GAGACTCCTGTTGAGTGCTTCGAGCCTTCGATGCTGAAGAAGAAGCAGCTAACTGTCTTAGACTTGCATCCTGGA
GCTGGGAAAACCAGGAGAGTTCTTCCTGAAATAGTCCGTGAAGCCATAAAAACAAGACTCCGTACTGIGATCTTA
GCTCCAACCAGGGTTGTCGCTGCTGAAATGGAGGAGGCCCTTAGAGGGCTTCCAGTGCGTTATATGACAACAGCA
GTCAATGTCACCCACTCTGGAACAGAAATCGTCGACTTAATGTGCCATGCCACCTTCACTTCACGTCTACTACAG
CCAATCAGAGICCCCAACTATAATCTIGTATATTATGGATGAGGCCCACTTCACAGATCCCTICAAGTATAGCAGCA
AGAGGATACATTTCAACAAGGGTTGAGATGGGCGAGGCGGCTGCCATCTTCATGACCGCCACGCCACCAGGAACC
CGTGACGCATTITCCGGACTCCAACTCACCAATTATGGACACCGAAGTGGAAGTCCCAGAGAGAGCCTGGAGCTCA
GGCTTTGATIGGGTGACGGATCATTCTGGAAAAACAGTTTGGTTTGTTCCAAGCGTGAGGAACGGCAATGAGATC
GCAGCTTGTCIGACAAAGGCTGGAAAACGGGTCATACAGCTCAGCAGAAAGACTTITGAGACAGAGTTCCAGAAA
ACAAAACATCAAGAGTGGGACTTITGTICGTGACAACTGACATTTCAGAGATGGGCGCCAACTTTAAAGCTGACCGT
GTCATAGATTCCAGGAGATGCCTAAAGCCGGTCATACTTGATGGCGAGAGAGTCATTCTGGCTGGACCCATGCCT
GTCACACATGCCAGCGCTGCCCAGAGGAGGGGGCGCATAGGCAGGAATCCCAACAAACCTGGAGATGAGTATCTG
TATGGAGGTGGGTGCGCAGAGACTGACGAAGACCATGCACACTGGCTTGAAGCAAGAATGCTCCTTIGACAATATT
TACCTCCAAGATGGCCTCATAGCCTCGCTCTATCGACCTGAGGCCGACAAAGTAGCAGCCATTGAGGGAGAGTTC
AAGCTTAGGACGGAGCAAAGGAAGACCTTTGTGGAACTCATGAAAAGAGGAGATCTTICCTGTTTGGCTGGCCTAT
CAGGTTGCATCTGCCGGAATAACCTACACAGATAGAAGATGGTGCTTITGATGGCACGACCAACAACACCATAATG
GAAGACAGTGTIGCCGGCAGAGGTGTGGACCAGACACGGAGAGAAAAGAGTGCTCAAACCGAGGTGGATGGALCGCC
AGAGTTTGTTCAGATCATGCGGCCCIGAAGTCATTCAAGGAGTTTIGCCGCTGGGAAAAGAGGAGCGGCTTTIGGA
GTGATGGAAGCCCTGGGAACACTGCCAGGACACATGACAGAGAGATTCCAGGAAGCCATTGACAACCTICGCTGTG
CTCATGCGGGCAGAGACTGGAAGCAGGCCTTACAAAGCCGCGGCGGCCCAATTGCCGGAGACCCTAGAGACCATT
ATGCTTTIGGGGTITGCTGGGAACAGICTCGCTGGGAATCTTCTTCGTCTITGATGAGGAACAAGGGCATAGGGAAG
ATGGGCTTITGGAATGGTGACTCTTGGGGCCAGCGCATGGCTCATGTGGCTCTICGGAAATTGAGCCAGCCAGAATT
GCATGTGTCCTICATTGTTIGIGTTTCTATTIGCTGGTGGTGCTCATACCTGAGCCAGAAAAGCAAAGATCTCCCCAG
GACAACCAAATGGCAATCATCATCATGGTAGCAGTAGGTCTICTGGGCTITGATTACCGCCAATGAACTCGGATGG
TTGGAGAGAACAAAGAGTGACCTAAGCCATCTAATGGGAAGGAGAGAGGAGGGGGCAACCATAGGATTCTCAATG
GACATTGACCTIGCGGCCAGCCTCAGCTTGGGCCATCTATGCTGCCTTIGACAACTTICATTACCCCAGCCGTICCAA
CATGCAGTGACCACTTCATACAACAACTACTCCTTAATGGCGATGGCCACGCAAGCTGGAGTGTTGTITGGTATG
GGCAAAGGGATGCCATTCTACGCATGGGACTTITGGAGTCCCGCTGCTAATGATAGGTTIGCTACTCACAATTAACA
CCCCTGACCCTAATAGTGGCCATCATTITIGCTICGTGGCGCACTACATGTACTTGATCCCAGGGCTGCAGGCAGCA
GCTGCGCGTGCTGCCCAGAAGAGAACGGCAGCTGGCATCATGAAGAACCCTIGTTGTGGATGGAATAGTGGTGACT
GACATTGACACAATGACAATTGACCCCCAAGTGGAGAARAAAGATGGGACAGGTGCTACTCATAGCAGTAGCCGTC
TCCAGCGCCATACTGTCGCGGACCGCCTGGGGGTGGGGGGAGGCTGGGGCCCTGATCACAGCCGCAACTTCCACT
TTGTGGGAAGGCTCTCCGAACAAGTACTGGAACTCCTCTACAGCCACTICACTGTGTAACATTITTAGGGGAAGT
TACTTGGCTGGAGCTTICTCTAATCTACACAGTAACAAGAAACGCTGGCTTGGTCAAGAGACGTGGGGGTGGAACA
GGAGAGACCCTIGGGAGAGAAATGGAAGGCCCGCTTGAACCAGATGTCGGCCCTGGAGTTCTACTCCTACAARAAG
TCAGGCATCACCGAGGTGTGCAGAGAAGAGGCCCGCCGCGCCCTCAAGGACGGTGTGGCAACGGGAGGCCATGCT
GTGTCCCGAGGAAGTGCAAAGCTGAGATGGTTGGTGGAGCGGGGATACCTGCAGCCCTATGGAAAGGTCATTGAT
CTTGGATGTGGCAGAGGGGGCTGGAGTTACTACGCCGCCACCATCCGCARAAGTTCAAGAAGTGAAAGGATACACA
AAAGGAGGCCCTIGGTCATGAAGAACCCGTIGTITGGTGCAAAGCTATGGGTGGAACATAGTCCGICTTAAGAGTGGG
GTGGACGTICTITCATATGGCGGCTGAGCCGTGTGACACGTTGCTGTIGTGACATAGGTGAGTCATCATCTAGTCCT
GAAGTGGAAGAAGCACGGACGCTCAGAGTCCTICTCCATGGTGGGGGATTIGGCTTGAAAAAAGACCAGGAGCCTTT
TGTATAAAGGTGTTGTGCCCATACACCAGCACTATGATGGAAACCCTGGAGCGACTGCAGCGTAGGTATGGGGGA
GGACTGGTCAGAGTGCCACTCTCCCGCAACTCTACACATGAGATGTATTGGGTCTICTGGAGCGAAAAGCAACACC
ATAAAAAGTGTGTCCACCACGAGCCAGCTCCTCTTGGGGCGCATGGACGGGCCTAGGAGGCCAGTGAAATATGAG
GAGGATGTGAATCTCGGCTCTGGCACGCGGGCTGTGGTAAGCTGCGCTGAAGCTCCCAACATGAAGATCATTGGT
AACCGCATTGAAAGGATCCGCAGTGAGCACGCGGAAACGTGGTTCTTTIGACGAGAACCACCCATATAGGACATGG
GCTTACCATGGAAGCTATGAGGCCCCCACACAAGGGTCAGCGTCCTICTCTAATAAACGGGGTTGTICAGGCTCCTG
TCAAAACCCTGGGATGTGGTGACTGGAGTCACAGGAATAGCCATGACCGACACCACACCGTATGGTCAGCAAAGA
GTTITTCAAGGAAAAAGTGGACACTAGGGTGCCAGACCCCCAAGAAGGCACTCGTCAGGTTATGAGCATGGICTICT
TCCTGGTTGTGGAAAGAGCTAGGCAAACACAAACGGCCACGAGTCTGTACCAAAGAAGAGTTCATCAACAAGGTT
CGTAGCAATGCAGCATTAGGGGCAATATTITGAAGAGGAAAAAGAGTGGAAGACTGCAGTGGAAGCTGTGAACGAT
CCAAGGTTCIGGGCTICTAGTGGATAAGGAAAGAGAGCACCACCTGAGAGGAGAGTGCCAGAGTIGTGTGTACAAC
ATGATGGGAAAAAGAGAAAAGAAACAAGGGGAATTTGGAAAGGCCAAGGGCAGCCGCGCCATCTGGTATATGTGG
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CTAGGGGCTAGATTTICTAGAGTTCGAAGCCCTIGGATICTTGAACGAGGATCACTGGATGGGGAGAGAGAACTCA
GGAGGTGGTGTITGAAGGGCTGGGATTACAAAGACTCGGATATGTCCTAGAAGAGATGAGTCGTATACCAGGAGGA
AGGATGTATGCAGATGACACTGCTGGCTGGGACACCCGCATCAGCAGGTTTGATCTGGAGAATGAAGCTCTAATC
ACCAACCAAATGGAAAAAGGGCACAGGGCCTTGGCATTGGCCATAATCAAGTACACATACCAAAACAAAGTGGTA
AAGGTCCTTAGACCAGCTGAAAAAGGGAAAACAGTTATGGACATTATTICGAGACAAGACCAAAGGGGGAGCGGA
CAAGTTGTCACTTACGCTCTTAACACATTTACCAACCTAGTGGTGCAACTCATTCGGAATATGGAGGCTGAGGAA
GTICTAGAGATGCAAGACTTIGTGGCTGCTGCGGAGGTCAGAGAAAGTGACCAACTGGTTGCAGAGCAACGGATGG
GATAGGCTCAAACGAATGGCAGTCAGTGGAGATGATIGCGTIGTGAAGCCAATTGATGATAGGTTTGCACATGCC
CTCAGGTTCTIGAATGATATGGGAAAAGTTAGGAAGGACACACAAGAGTGGAAACCCTCAACTGGATGGGACAAC
TGGGAAGAAGTTCCGTTITTGCTCCCACCACTTCAACAAGCTCCATCTCAAGGACGGGAGGTCCATIGTIGGTITCCC
TGCCGCCACCAAGATGAACTGATTGGCCGGGCCCGCGTCTCTCCAGGGGCGGGATGGAGCATCCGGGAGACTGCT
TGCCTAGCAAAATCATATGCGCAAATGTGGCAGCTCCTTTATTTCCACAGAAGGGACCTCCGACTGATGGCCAAT
GCCATTTIGTTICATCIGTGCCAGTTGACTGGGTTICCAACTGGGAGAACTACCTGGTCAATCCATGGAAAGGGAGAA
TGGATGACCACTGAAGACATGCTTGIGGTIGTGGAACAGAGTGTGGATTGAGGAGAACGACCACATGGAAGACAAG
ACCCCAGTTACGAAATGGACAGACATCCCCTATTTGGGAAAAAGGGAAGACTTGTGGTGTGGATCTCTCATAGGG
CACAGACCGCGCACCACCTGGGCTGAGAACATTAAAAACACAGTCAACATGGTGCGCAGGATCATAGGTGATGAA
GAAAAGTACATGGACTACCTATCCACCCAAGTTCGCTACTTGGGTGAAGAAGGGTCTACACCTGGAGTIGCTGTAA
GCACCAGTCTTAATGTTGTCAGGCCTGCTAGTCAGCCACAGCTTGGGGARAAGCTGTGCAGCCTGTGACCCCCCCA
GGAGAAGCTGGGAAACCAAGCCTATAGTCAGGCCGAGAACGCCATGGCACGGAAGAAGCCATGCTGCCTGTGAGC
CCCTCAGAGGACACTGAGTCAAAARAACCCCACGCGCTTGGAGGCGCAGGATGGGAAAAGAAGGTGGCGACCTTICC
CCACCCTTCAATCTGGGGCCTGAACTGGAGATCAGCTGTGGATCTCCAGAAGAGGGACTAGTGGTTAGAGGAG

KU744693.1 Zika virus isolate VE_Ganxian, China, complete genome (SEQ 1D NO: 10)

GTIGTTACTGTITGCTGACTCAGACTGCGACAGTTCGAGTTTGAAGCGAAAGCTAGCAACAGTATCAACAGGTTTT
ATTTIGGATTITGGAAACGAGAGTTTCIGGTCATGAAAAACCCAAAAAAGAAATCCGGAGGATTCCGGATTIGTCAAT
ATGCTAAAACGCGGAGTAGCCCGTGTIGAGCCCCTTTGGGGGCTTGAAGAGGCTGCCAGCCGGACTTICTGCTGGGT
CATGGGCCCATCAGGATGGTICTTIGGCAATTCTAGCCTTTTTGAGATTCACGGCAATCAAGCCATCACTGGGTCTIC
ATCAATAGATGGGGTTCAGTGGGGAAAAAAGATGCTATGGAAATAATAAAGAAGTTCAAGAAAGATCTGGCTGCC
ATGCTGAGAATAATCAATGCTAGGAAGGAGAAGAAGAGACGAGGCGCAGATACTAGTGTCGGAATTIGTTIGGCCTC
CTGCTGACCACAGCTATGGCAGCGGAGGTCACTAGACGTGGGAGTGCATACTATATGTACTTGGACAGAAACGAT
GCTGGGGAGGCCATATCTTTITCCAACCACATTGGGGATGAATAAGTGTTATATACAGATCATGGATCTIGGACAC
ATGTGTGATGCCACCATGAGCTATGAATGCCCTATGCTGGATGAGGGGGTGGAACCAGATGACGTCGATTIGTTGG
TGCAACACGACGTCAACTIGGGTTGTGTACGGAACCTGCCATCACAAAAAAGGTGAAGCACGGAGATCTAGAAGA
GCTGTGACGCTCCCTTCCCATTCCACTAGGAAGCTGCAAACGCGGTCGCAAACCTGGTTGGAATCAAGAGAATAC
ACAAAGCACTTGATTAGAGTCGAAAATTGGATATTCAGGAACCCTIGGCTTCGCGTTAGCAGCAGCTGCCATCGCT
TGGCTTTTGGGAAGCTCAACGAGCCAAAAAGTCATATACTTGGTCATGATACTGCTGATTGCCCCGGCATACAGC
ATCAGGTGCATAGGAGTCAGCAATAGGGACTTTIGTGGAAGGTATGTCAGGTGGGACTTGGGTTGATGTTGTICTTG
GAACATGGAGGTTGTGTCACCGCAATGGCACAGGACAAACCGACTGTCGACATAGAGCTGGTTACAACAACAGTC
AGCAACATGGCGGAGGTAAGATCCTACTGCTATGAGGCATCAATATCAGACATGGCTTCGGACAGCCGCTGCCCA
ACACAAGGTGAAGCCTACCTTIGACAAGCAATCAGACACTCAATATGTTIGCAAAAGAACGTTAGTGGACAGAGGC
TGGGGAAATGGATGTGGACTTTTTGGCAAAGGGAGTCTGGTGACATGCGCTAAGTTTGCATGCTCCAAGAAAATG
ACCGGGAAGAGCATCCAGCCAGAGAATCTGGAGTACCGGATAATGCTGTCAGTTCATGGCTCCCAGCACAGTGGG
ATGCTCGTITAATGACACAGGACATGAAACTGATGAGAATAGAGCGAAGGTTGAGATAACGCCCAATTCACCAAGA
GCCGAAGCCACCCTIGGGGGGTTTTGGAAGCCTAGGACTTGATTGTGAACCGAGGACAGGCCTTGACTTTITCAGAT
TTGTATTACTTGACTATGAATAACAAGCACTGGTTIGGCTCACAAGGAGTGGTTCCACGACATTCCATTACCTTGG
CACGCTGGGGCAGCCACCGGAACTCCACACTGGAACAACAAAGAAGCACTGGTAGAGTTCAAGGACGCACATGCC
AAAAGGCAAACTGTCGIGGTTICTAGGGAGTCAAGAAGGAGCAGTTCACACGGCCCTTGCTGGAGCTCTGGAGGCT
GAGATGGATGGTGCAAAGGGAAGGCTGTCCTCTGGCCACTTGAAATGTCGCCTGAAAATGGATAAACTTAGATTIG
AAGGGCGTGTCATACTCCTTGTGTACCGCAGCGTTCACATTCACCAAGATCCCGGCTGAAACAGTGGACGGGACA
GTCACAGTGGAGGGACAGTACGGAGGGACAGATGGACCTTGCAAGGTTCCAGCTCAGATGGCGGTGGACATGCAG
ACTCTGACCCCAGTTGGGAGGTTGATAACCGCTAACCCCGTAATCACTGAAAGCACTGAGAACTCTAAGATGATG
CTGGAACTTGATCCACCATTITGGGGACTCTTACATTGTCATAGGAGTCGGGGAGAAGAAGATCACCCACCACTGG
CACAGGAGTGGCAGCACCATTGGAAAAGCATTTGAAGCCACTGTGAGAGGTGCCAAGAGAATGGCAGTCTTGGGA
GACACAGCCTGGGACTTTGGATCAGTTGGAGGCGCTCTCAACTCATTGGGCAAGGGCATCCATCAAATTATTGGA
GCAGCTTTCAAATCATTGTTTGGAGGAATGTCCTGGTITCTCACAAATTCTCATTGGGACGTTGCTGATGTGGTTG
GGTCTGAACACAAAGAATGGATCTATTTCCCTTATGTIGCTTGGCCTTAGGGGGAGTIGTTGATCTTICTTATCCACA
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GCCGTCTCAGGTGGTIGTGGGGTGCTCGGTGGACTTCTCAAAGAAGGAGACGAGATGCGGTACAGGGGTGTTCGTIC
TATAACGATGTTGAAGCCTGGAGGGACAGGTACAAGTACCATCCTGACTCCCCCCGTAGATTGGCAGCAGCAGTC
AAGCAAGCCTGGGAAGATGGTATCTGCGGGATCTCCTCTGTTTCAAGAATGGAAAACATCATGTGGAGATCAGTA
GAAGGGGAGCTCAACGCAATCCTGGAAGAGAATGGAGTTCAACTGACGGTCGTTGTGGGATCTGTAAAAAACCCC
ATGTGGAGAGGTCCACAGAGATTGCCCGTGCCTGTGAACGAGCTGCCCCACGGCTGGAAGGCTTGGGGGAAATCG
TACTTCGTCAGAGCAGCAAAGACAAATAACAGCTTITGTCGTGGATGGTGACACACTGAAGGAATGCCCACTCAAA
CATAGAGCATGGAACAGCTTITCTTGTGGAGGATCATGGGTTCGGGGTATTTCACACTAGTGTCTGGCTCAAGGTT
AGAGAAGACTATTGGTTAGAGTGTGATCCAGCCGTTATTGGAACAGCTGTTAAGGGAAAGGAGGCTGTACACAGT
GATCTAGGCTACTGGATTGAGAGTGAGAAGAATGACACATGGTGGCTGAAGAGGGCCCATCTGATCGAGATGAAA
ACATGTGAATGGCCAAAGTCCCACACATIGTGGACAGATGGAATAGAAGAGAGTGATCTGATCATACCCAAGTCT
TTAGCTGGGCCACTCAGCCATCACAATGCCAGAGAGGGCTACAGGACCCAAATGAAAGGGCCATGGCACAGTGAA
GAGCTTGAAATTCGGTTTGAGGAATGCCCAGGCACTAAGGTCCACGTGGAGGAAACATGTGGAACAAGAGGACCA
TCICTGAGATCAACCACTGCAAGCGGAAGGGTGATCGAGGAATGGTGCTCCAGGGAGTGCACAATGCCCCCACTG
TCCTTCCAGGCTAAAGATGGCTGTIGGTATGGAATGGAGATAAGGCCCAGGAAAGAACCAGAAAGCAACTTAGTA
AGGTCAATGGTGACTGCAGGATCAACTGATCACATGGATCACTTCTCCCTTGGAGTGCTTIGTGATTCTGCTCATG
GTGCAGGAAGGGCTGAAGAAGAGAATGACCACAAAGATCATCATAAGCACATCAATGGCAGTGCTGGTAGCTATG
ATCCTGGGAGGATTTTCAATGAGTGACCTGGCTAAGCTTGCAATTTTGATGGGTGCCACCTTCGCGGAAATGAAC
ACTGGAGGAGATGTAGCTCATCTGGCGCTGATAGCGGCATTCAAAGTCAGACCAGCGTTGCTGGTATCTTTCATC
TTCAGAGCTAATTGGACACCCCGTGAAAGCATGCTGCTGGCCTTGGCCTCGTGTCTTTTGCAAACTGCGATCTCC
GCCTTGGAAGGCGACCTGATGGTTCTCATCAATGGTITTGCTITTIGGCCTIGGTTGGCAATACGAGCGATGGTITGTT
CCACGCACTGATAACATCACCTTAGCAATCCTGGCTGCTCTGACACCACTGGCCCGGGGCACACTGCTITGIGGCG
TGGAGAGCAGGCCTTGCTACTTGCGGGGGGTTTATGCTCCTCTICTCTGAAGGGAAAAGGCAGTGTGAAGAAGAAC
TTACCATTTGTCATGGCCCTGGGACTAACCGCTGTGAGGCTGGTCGACCCCATCAACGTGGTGGGACTGCTIGTTG
CTCACAAGGAGTGGGAAGCGGAGCTGGCCCCCTAGCGAAGTACTCACAGCTGTTGGCCTGATATGCGCATTIGGCT
GGAGGGTTCGCCAAGGCAGATATAGAGATGGCTGGGCCCATGGCCGCGGTCGGTCTGCTAATTGTCAGTTACGTG
GTCTCAGGAAAGAGTGTGGACATGTACATTGAAAGAGCAGGTGACATCACATGGGAAAAAGATGCGGAAGTCACT
GGAAACAGTCCCCGGCTCGATGTIGGCGCTAGATGAGAGTGGTGATTTCTCCCTGGTGGAGGATGACGGTCCCCCC
ATGAGAGAGATCATACTCAAGGTGGTCCTGATGACCATCTGTGGCATGAACCCAATAGCCATACCCTTTIGCAGCT
GGAGCGTGGTACGTATACGTGAAGACTGGAAAAAGGAGTGGTIGCTCTATGGGATGTGCCTGCTCCCAAGGAAGTA
AAAAAGGGGGAGACCACAGATGGAGTIGTACAGAGTAATGACTCGCAGACTGCTAGGTTCAACACAAGTTGGAGTG
GGAGTTATGCAAGAGGGGGTCTTTCACACTATGTGGCACGTCACAAAAGGATCCGCGCTGAGAAGCGGTGAAGGG
AGACTTGATCCATACTGGGGAGATGTCAAGCAGGATCTGGTGTCATACTGTGGTCCATGGAAGCTAGATGCCGCC
TGGGACGGGCACAGCGAGGTGCAGCTCTTGGCCGTGCCCCCCGGAGAGAGAGCGAGGAACATCCAGACTCTGCCC
GGAATATTTAAGACAAAGGATGGGGACATTIGGAGCGGTTGCACTGGATTACCCAGCAGGAACTTCAGGATCTCCA
ATCCTAGACAAGTGTGGGAGAGTGATAGGACTTTATGGCAATGGGGTCGTGATCAAAAATGGGAGTTATGTTAGT
GCCATCACCCAAGGGAGGAGGGAGGAAGAGACTCCTGTTGAGTGCTTCGAGCCTTCGATGCTGAAGAAGAAGCAG
CTAACTGTICTTAGACTTGCATCCTGGAGCTGGGAAAACCAGGAGAGTTCTTCCTGAAATAGTCCGTGAAGCCATA
AAAACAAGACTCCGTACTGTGATCTIGGCTCCAACCAGGGTTGTCGCTGCTGAAATGGAGGAGGCCCTTAGAGGG
CTTCCAGTGCGTTATATGACAACAGCAGTCAATGTCACCCACTCTGGAACAGAAATCGTCGACTTAATGTGCCAT
GCCACCTTCACTTCACGTCTACTACAGCCAATTAGAGTCCCCAACTATAATCTGTATATTATGGATGAGGCCCAC
TTCACAGATCCCTCAAGTATAGCAGCAAGAGGATACATTICAACAAGGGTTGAGATGGGCGAGGCGGCTGCCATC
TTCATGACCGCCACGCCACCAGGAACCCGTGACGCATTTCCGGACTCCAACTCACCAATTATGGACACCGAAGTG
GAAGTCCCAGAGAGAGCCTGGAGCTCAGGCTTTIGATIGGGTGACGGAGTATTCTGGAAAAACAGTTTIGGTTTGTT
CCACGCGTGAGGAACGGCAATGAGATCGCAGCTIGTCTGACAAAGGCTGGAAAACGGGTCATACAGCTCAGCAGA
AAGACTTTTGAGACAGAGTTCCAGAAAACAAAACATCAAGAGTGGGACTTTGTCGTGACAACTGACATTTCAGAG
ATGGGCGCCAACTTTAAAGCTGACCGTGTCATAGATTCCAGGAGATGCCTAAAGCCGGTCATACTTGGTGGCGAG
AGAGTCATTCTGGCTGGACCCATGCCTGTCACACATGCCAGCGCTGCCCAGAGGAGGGGGCGCATAGGCAGGAAT
CCCAACAAACCTGGAGATGAGTATCTGTATGGAGGTGGGTGCGCAGAGACTGACGAAGACCATGCACACTGGCTT
GAAGCAAGAATGCTCCTTGACAATATTTACCTCCAAGATGGCCTCATAGCCTCGCTCTATCGACCTGAGGCCGAC
AAAGTAGCAGCCATTGAGGGAGAGTTICAAGCTTAGGACGGAGCAAAGGAAGACCTTTGTGGAACTCATGAAAAGA
GGAGATCTTCCTGTTTIGGCTGGCCTATCAGGTTGCATCTGCCGGAATAACCTACACAGATAGAAGATGGTGCTTT
GATGGCACGACCAACAACACCATAATGGAAGACAGTGTIGCCGGCAGAGGTGTGGACCAGACACGGAGAGARAAAGA
GTGCTCAAACCGAGGTGGATGGACGCCAGAGTTTGTICAGATCATGCGGCCCTGAAGTCATTCAAGGAGTTTGCC
GCTGGGAAAAGAGGAGCGGCTTTTGCGAGTGATGGAAGCCCTGGGAACACTGCCAGGACACATGACAGAGAGATTC
CAGGAAGCCATTGACAACCTCGCTGTGCTCATGCGGGCAGAGACTGGAAGCAGGCCTTACAAAGCCGCGGLCGGCC
CAATTGCCGGAGACCCTAGAGACCATTATGCTTITITGGGGTTIGCTGGGAACAGTCTICGCTGGGAATCTTITTICGIC
TTGATGAGGAACAAGGGCATAGGGAAGATGGGCTTTGGAATGGTGACTCTTGGGGCCAGCGCATGGCTCATGTGG
CTCTCGGAAATTGAGCCAGCCAGAATTIGCATGTGTCCTCATIGTTGTGTITCCTATTGCTGGTGGTGCTCATACCT
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GAGCCAGAAAAGCAAAGATCTCCCCAGGACAACCAAATGGCCATCATCATCATGGTAGCAGTAGGTCTICTGGGC
TTGATTACCGCCAATGAACTCGGATGGTTGGAGAGAACAAAGAGTGACCTAAGCCATCTAATGGGAAGGAGAGAG
GAGGGGGCAACCATGGGATTCTCAATGGACATTGACCTGCGGCCAGCCTCAGCTTGGGCCATCTATCCTGCCTTG
ACATCTITCATTACCCCAGCCGTCCAACATGCAGTGACCACTTCATACAACAACTACTCCTTAATGGCGATGGCC
ACGCAAGCTGGAGTGTIGTITIGGTATGGGCAAAGGGATGCCATTCTACGCATGGGACTTTGGAGTCCCGCTGCTA
ATGATAGGTTGCTACTCACAATTAACGCCCCTGACCCTAATAGTGGCCATCATTTTGCTCGTGGCGCACTACATG
TACTTGATCCCAGGGCTGCAGGCAGCAGCTGCGCGTGCTGCCCAGAAGAGAACGGCAGCTGGCATCATGAAGAAC
CCIGTTGTGGAGGGAATAGTGGTGACTGACATTGACACAATGACAATTGACCCCCAAGTGGAGAAAAAGATGGGA
CAGGTGCTACTCATGGCAGTAGCCGTCTCCAGCGCCATACTGTCGAGGACCGCCTIGGGGGTGGGEGGAGGCTGGG
GCCCTGATCACAGCCGCAACTTCCACTTIGTGGGAAGGCTCTCCGAACAAGTACTGGAACTCCTCTACAGCCACC
TCACTGTGTAACATTTTTAGGGGAAGTTACTTGGCTGGAGCTTCTCTAATCTACACAGTAACAAGAAACGCTGGC
TTGGTCAAGAGACGTGGGGGTGGAACAGGAGAGACCCTGGGAGAGAAATGGAAGGCCCGCTTGAACCAGATGTCG
GCCCTGGAGTICTACTCCTACARAAAAGTCAGGCATCACCGAGGTGTGCAGAGAAGAGGCCCGCCGCGCCCTCAAG
GACGGTGTGGCAACGGGAGGCCATGCTGTIGTCCCGAGGAAGTGCAAAGCTGAGATGGTTGGTGGAGCGGGGATAC
CTGCAGCCCTATGGAAAGGTCATTGATCTTGGATGTGGCAGAGGGGGCTGGAGTTACTACGCCGCCACCATCCGC
AAAGTTCAAGAAGTGAAAGGATACACAAAAGGAGGCCCTGGTCATGAAGAACCCGTGTTGGTGCAAAGCTATGGG
TGGAACATAGTCCGTCTTAAGAGTGGGGTGGACGTCTTTCATATGGCGGCTGAGCCGTGTGACACGTTGCTGTGT
GACATAGGTGAGTCATCATCTAGTICCTGAAGTGGAAGAAGCACGGACGCTCAGAGTCCTCTCCATGGTGGGGGAT
TGGCTTGAAAAAAGACCAGGAGCCTTTTGTATAAAAGTGTTGTGCCCATACACCAGCACTATGATGGAAACCCTG
GAGCGACTGCAGCGTAGGTATGGGGGAGGACTGGTCAGAGTGCCACTCTCCCGCAACTCTACACATGAGATGTAC
TGGGTCICTGGAGCGAAAAGCAACACCATAAAAAGTGTGTCCACCACGAGCCAGCTCCTCTTIGGGGCGCATGGAC
GGGCCTAGGAGGCCAGTGAAATATGAGGAGGATGTGAATCTCGGCTCTGGCACGCGGGCTGTGGTAAGCTGCGCT
GAAGCTCCCAACATGAAGATCATTIGGTAACCGCATTGAAAGGATCCGCGCTGAGAAAGCGGAAACGTGGTTICTTT
GACGAGAACCACCCATATAGGACATGGGCTTACCATGGAAGCTATGATGCCGCCACACAAGGGTCAGCGTCCTICT
CTAATAAACGGGGTTGTCAGGCTCCTGTCAAAACCCTGGGATGTGGTGACTGGAGTCACAGGAATAGCCATGACC
GACACCACACCGTATGGTCAGCAAAGAGTTTTCAAGGAAAAAGTGGACACTAGGGTGCCAGACCCCCAAGAAGGC
ACTCGTCAGGTTATGAGCATGGTCTICTTCCTIGGTIGTGGAAAGAGCTAGGCAAACACAAACGGCCACGAGTCTGT
ACCAAAGAAGAGTTCATCAACAAGGTITCGTAGCAATGCAGCATTAGGGGCAATATTTGAAGAGGAAAAAGAGTGG
AAGACTGCAGTGGAAGCTGTGAACGATCCAAGGTTICTGGGCTCTAGTGGACAAGGAAAGAGAGCACCACCTGAGA
GGAGAGTGCCAGAGTTGTGTGTACATCACAATGGGAAAAAGAGAAAAGAAACAAGGGGAATTTGGAAAGGCCAAG
GGCAGCCGCGCCATCTGGTATATGTGGCTAGGGGCTAGATTITCTAGAGTICGAAGCCCTTIGGATICTTGAACGAG
GATCACTGGATGGGGAGAGAGAACTCAGGAGGTGGTGTTGAAGGGCTGGGATTACAAAGACTCGGATATGTCCTA
GAAGAGATGAGTCGCATACCAGGAGGAAGGATGTATGCAGATGACACTGCTGGCTGGGACACCCGCATCAGCAGG
TTITGATCTGGAGAATGAAGCTCTAATCACCAACCAAATGGAGAAAGGGCACAGGGCCTTGGCATTGGCCATAATC
AAGTACACATACCAAAACAAAGTGGTAAAGGTCCTTAGACCAGCTGAAAAAGGGAAGACAGTTATGGACATTATT
TCGAGACAAGACCAAAGGGGGAGCGGACAAGTTGTCACTTACGCTCTCAACACATTTACCAACCTAGTGGTGCAA
CTCATTCGGAATATGGAGGCTGAGGAAGTTCTAGAGATGCAAGACTTGTGGCTGCTGCGGAGGTCAGAGARAAGTG
ACCAACTGGTTGCAGAGCAACGGATGGGATAGGCTCAAACGAATGGCGGTCAGTGGAGATGATTIGCGTTGTGAAA
CCAATTGATGATAGGTTTGCACATGCCCTCAGGTTCTTGAATGATATGGGAAAAGTTAGGAAGGACACACAAGAG
TGGAAACCCTCAACTGGATGGGACAACTGGGAAGAAGTTICCCTICTGCTCCCACCACTTCAACAAGCTCCATCTC
AAGGACGGGAGGTCCATTGTGGTTCCCTGCCGCCACCAAGATGAACTGATTGGCCGGGCCCGCGTICTCTCCAGGG
GCGGGATGGAGCATCCGGGAGACTGCTTGCCTAGCAAAATCATATGCGCAAATGTGGCAGCTCCTTTATTTICCAC
AGAAGGGACCTCCGACTGATGGCCAATGCCATTTGTITCATCTGTGCCAGTTGACTGGGTTCCAACTGGGAGAACT
ACCTGGTCAATCCATGGAAAGGGAGAATGGATGACCACTGAAGACATGCTTGTGGCGTGGAACAGAGTGTGGATT
GAGGAGAACGACCACATGGAAGACAAGACCCCAGTCACGAAATGGACAGACATTCCCTATTTGGGAAAAAGGGAA
GACTTGTGGTGTGGATCTCTCATAGGGCACAGACCGCGCACCACCTGGGCTGAGAACATTAAAAACACAGTCAAC
ATGGTGCGCAGGATCATAGGTGATGAAGAAAAGTACATGGACTACCTATCCACCCAAGTTCGCTACTTIGGGTGAA
GAAGGGTCTACACCTGGAGTGCTGTAAGCACCAATCTTAATGTTGTCAGGCCTGCTAGTCAGCCACAGCTTGGGG
AAAGCTGTGCAGCCTGTGACCCCCCCAGGAGAAGCTGGGAAACCAAGCCTATAGTCAGGCCGAGAACGCCATGGC
ACGGAAGAAGCCATGCTGCCTGTGAGCCCCTCAGAGGACACTGAGTCAAAAAACCCCACGCGCTTGGAGGCGCAG
GATGGGAAAAGAAGGTGGCGACCTTCCCCACCCTTCAATCTGGGGCCTGAACTGGAGATCAGCTGTGGATCTCCA
GAAGAGGGACTAGTGGTTAGAGGAGA

LC002520.1 Zika virus genomic RNA, strain: MR766-NIID, Uganda, complete genome
(SEQID NO: 11)
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AGTITGTTGATCIGTGTGAGTCAGACTIGCGACAGTTICGAGTCTGAAGCGAGAGCTAACAACAGTATCAACAGGTTT
AATTTGGATTTGGAAACGAGAGTTTCTGGTCATGAAAAACCCAAAGAAGAAATCCGGAGGATTCCGGATTGTCAA
TATGCTAAAACGCGGAGTAGCCCGTGTAAACCCCTTGGGAGGTTTGAAGAGGTTGCCAGCCGGACTTCTGCTGGG
TCATGGACCCATCAGAATGGTTTTGGCGATACTAGCCTITTITTGAGATTTACAGCAATCAAGCCATCACTGGGCCT
TATCAACAGATGGGGTTICCGTGGGGAAAAAAGAGGCTATGGAAATAATAAAGAAGTTCAAGAAAGATCTTIGCTGC
CATGTTGAGAATAATCAATGCTAGGAAAGAGAGGAAGAGACGTGGCGCAGACACCAGCATCGGAATCATTGGCCT
CCTGCTGACTACAGCCATGGCAGCAGAGATCACTAGACGCGGGAGTGCATACTACATGTACTTIGGATAGGAGCGA
TGCCGGGAAGGCCATTTCGTTITGCTACCACATTIGGGAGTGAACAAGTGCCACGTACAGATCATGGACCTCGGGCA
CATGTGTGACGCCACCATGAGTTATGAGTGCCCTATGCTGGATGAGGGAGTGGAACCAGATGATGTCGATTGCTG
GTGCAACACGACATCAACTTIGGGTITGTGTACGGAACCTGTCATCACAAAARAGGTGAGGCACGGCGATCTAGAAG
AGCCGTGACGCTCCCTTICTCACTCTACAAGGAAGTTGCAAACGCGGTCGCAGACCTGGTTAGAATCAAGAGAATA
CACGAAGCACTTGATCAAGGTTGAAAACTGGATATTCAGGAACCCCGGGTTTGCGCTAGTGGCCGTTGCCATTGC
CTGGCTTTTGGGAAGCTCGACGAGCCAAAAAGTCATATACTTIGGTCATGATACTGCTGATTGCCCCGGCATACAG
TATCAGGTGCATTGGAGTCAGCAATAGAGACTTCGTGGAGGGCATGTCAGGTGGGACCTGGGTTGATGTIGTCTT
GGAACATGGAGGCTGCGTTACCGTGATGGCACAGGACAAGCCAACAGTTIGACATAGAGTTGGTCACGACGACGGT
TAGTAACATGGCCGAGGTAAGATCCTATTGCTACGAGGCATCGATATCGGACATGGCTTCGGACAGTCGTTGCCC
AACACAAGGTGAAGCCTACCTTGACAAGCAATCAGACACTCAATATGTCTGCAAAAGAACATTAGTGGACAGAGG
TTGGGGAAACGGTTGTIGGACTTTTTIGGCAAAGGGAGCTIGGTGACATGTGCCAAGTTTACGTGTTCTAAGAAGAT
GACCGGGAAGAGCATTCAACCGGAAAATCTGGAGTATCGGATAATGCTATCAGTGCATGGCTCCCAGCATAGCGG
GATGACTGTCAATGATATAGGATATGAAACTGACGAAAATAGAGCGAAAGTCGAGGTTACGCCTAATTCACCAAG
AGCGGAAGCAACCTTGGGAGGCTTITGGAAGCTTAGGACTTGACTGTGAACCAAGGACAGGCCTTGACTTTITCAGA
TCIGTATTACCTGACCATGAACAATAAGCATTGGTTGGTGCACAAAGAGTGGTTTCATGACATCCCATTGCCTTG
GCATGCTGGGGCAGACACTGGAACTCCACACTGGAACAACARAGAGGCATTGGTAGAATTCAAGGATGCCCACGC
CAAGAGGCAAACCGTCGTCGTTCTGGGGAGCCAGGAAGGAGCCGTTCACACGGCTCTCGCTGGAGCTCTAGAGGC
TGAGATGGATGGTGCAAAGGGAAAGCTGTTCTCTGGCCATTTGAAATGCCGCCTAAAAATGGACAAGCTTAGATT
GAAGGGCGTGICATATTCCTITGTIGCACTGCGGCATTCACATTCACCAAGGTCCCAGCTGAAACACTGCATGGAAC
AGTICACAGTGGAGGTGCAGTATGCAGGGACAGATGGACCCTGCAAGATCCCAGTCCAGATGGCGGTGGACATGCA
GACCCTGACCCCAGTTGGAAGGCTGATAACCGCCAACCCCGTGATTACTGAAAGCACTGAGAACTCAAAGATGAT
GTTIGGAGCTTGACCCACCATTTGGGGATTICTTACATIGTCATAGGAGTTIGGGGACAAGAAAATCACCCACCACTG
GCATAGGAGTGGTAGCACCATCGGAAAGGCATTTGAGGCCACTGTGAGAGGCGCCAAGAGAATGGCAGTCCTGGG
GGATACAGCCTIGGGACTTCGGATCAGTCGGGGGTGTGTTCAACTCACTGGGTAAGGGCATTCACCAGATTTTTGG
AGCAGCCTTICAAATCACTGTTTGGAGGAATGTCCTIGGTTCTCACAGATCCTCATAGGCACGCTGCTAGTGTGGTT
AGGTTTGAACACAAAGAATGGATCTATCTCCCTCACATGCTTGGCCCTGGGGGGAGTGATGATCTTICCTCTCCAC
GGCTGTTTICTGCTGACGTGGGGTGCTCAGTGGACTTCTCAAAAAAGGAAACGAGATGTGGCACGGGGGTATTCAT
CTATAATGATGTTGAAGCCTGGAGGGACCGGTACAAGTACCATCCTGACTCCCCCCGCAGATTGGCAGCAGCAGT
CAAGCAGGCCTGGGAAGAGGGGATCTGTGGGATCTCATCCGTTTCAAGAATGGAAAACATCATGTGGAAATCAGT
AGAAGGGGAGCTCAATGCTATCCTAGAGGAGAATGGAGTTICAACTGACAGTIGTTGTGGGATCTGTAAAAAACCC
CATGTGGAGAGGTCCACAAAGATTGCCAGTIGCCTGTGAATGAGCTGCCCCATGGCTGGAAAGCCTGGGGGAAATC
GTATTTTGTTAGGGCGGCAAAGACCAACAACAGTITTIGTTGTCGACGGTGACACACTGAAGGAATGTCCGCTTGA
GCACAGAGCATGGAATAGTITTICITGTGGAGGATCACGGGTTTGGAGTCTTCCACACCAGTGTCTIGGCTTAAGGT
CAGAGAAGATTACTCATTAGAATGTGACCCAGCCGTCATAGGAACAGCTGTTAAGGGAAGGGAGGCCGCGCACAG
TGATCTGGGCTATTGGATTGAAAGTGAAAAGAATGACACATGGAGGCTGAAGAGGGCCCACCTGATTGAGATGAA
AACATGTGAATGGCCAAAGTCICACACATTGTGGACAGATGGAGTAGAAGAAAGTGATCTTATCATACCCAAGTC
TTTAGCTGGTCCACTCAGCCACCACAACACCAGAGAGGGTTACAGAACCCAAGTGAAAGGGCCATGGCACAGTGA
AGAGCTTGAAATCCGGTTTGAGGAATGTCCAGGCACCAAGGTTTACGTGGAGGAGACATGCGGAACTAGAGGACC
ATCTCTGAGATCAACTACTGCAAGTGGAAGGGTCATTGAGGAATGGTGCTGTAGGGAATGCACAATGCCCCCACT
ATCGTTTCGAGCAAAAGACGGCTGCTGGTATGGAATGGAGATAAGGCCCAGGAAAGAACCAGAGAGCAACTTAGT
GAGGTCAATGGTGACAGCGGGGTCAACCGATCATATGGACCACTTICTCTICTTGGAGTGCTTGTGATTCTACTCAT
GGTGCAGGAGGGGTTGAAGAAGAGAATGACCACAAAGATCATCATGAGCACATCAATGGCAGTGCTGGTAGTCAT
GATCTTGGGAGGATTTTCAATGAGTGACCTGGCCAAGCTTGTGATCCTGATGGGTGCTACTTTCGCAGAAATGAA
CACTGGAGGAGATGTAGCTCACTTGGCATTIGGTAGCGGCATITAAAGTCAGACCAGCCTTGCTGGTCICCITCAT
TTTICAGAGCCAATTGGACACCCCGTGAGAGCATGCTGCTAGCCCTGGCTTCGTGTCTTCTGCAAACTGCGATCTC
TGCTCTTGAAGGTGACTTGATGGTCCTCATTAATGGATTITGCTITGGCCTGGTTGGCAATTCGAGCAATGGCCGT
GCCACGCACTGACAACATCGCTCTACCAATCTTGGCTGCTCTAACACCACTAGCTCGAGGCACACTGCTCGTGGC
ATGGAGAGCGGGCCTGGCTACTIGTGGAGGGATCATGCTCCTCTCCCTGAAAGGGAAAGGTAGTGTGAAGAAGAA
CCTGCCATTIGTCATGGCCCTGGGATTGACAGCTGTGAGGGTAGTAGACCCTATTAATGTGGTAGGACTACTGTT
ACTCACAAGGAGTGGGAAGCGGAGCTGGCCCCCTAGTGAAGTTCTCACAGCCGTTGGCCTGATATGTGCACTGGC
CGGAGGGTTTGCCAAGGCAGACATTGAGATGGCTGGACCCATGGCTGCAGTAGGCTTGCTAATTIGTCAGCTATGT
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GGTCTCGGGAAAGAGTGTGGACATGTACATTGAAAGAGCAGGTGACATCACATGGGAAAAGGACGCGGAAGTCAC
TGGAAACAGTCCTCGGCTTIGACGTGGCACTGGATGAGAGTGGTGATTTCTCCTTGGTAGAGGAAGATGGTCCACC
CATGAGAGAGATCATACTTAAGGTGGTCCTGATGGCCATCTGTGGCATGAACCCAATAGCTATACCTITTGCTGC
AGGAGCGTGGTATGTGTATGTGAAGACTGGGAAAAGGAGTGGCGCCCTCTGGGACGTGCCTGCTCCCAAAGAAGT
GAAGAAAGGAGAGACCACAGATGGAGTGTACAGAGTGATGACTCGCAGACTGCTAGGTTCAACACAGGTTGGAGT
GGGAGTCATGCAAGAGGGAGTCTTCCACACCATGTGGCACGTTACAAAAGGAGCCGCACTGAGGAGCGGTGAGGG
AAGACTTGATCCATACTGGGGGGATGTCAAGCAGGACTTGGTGTCATACTGTGGGCCTTGGAAGTTIGGATGCAGC
TTGGGATGGACTCAGCGAGGTACAGCTTTTGGCCGTACCTCCCGGAGAGAGGGCCAGAAACATTICAGACCCTGCC
TGGAATATTCAAGACAAAGGACGGGGACATCGGAGCAGTTGCTCTGGACTACCCTGCAGGGACCTCAGGATCTCC
GATCCTAGACAAATGTGGAAGAGTGATAGGACTCTATGGCAATGGGGTTGTGATCAAGAATGGAAGCTATGTTAG
TGCTATAACCCAGGGAAAGAGGGAGGAGGAGACTCCGGTTIGAATGTTITCGAACCCTCGATGCTGAAGAAGAAGCA
GCTAACTGTCTITGGATCTGCATCCAGGAGCCGGAAAAACCAGGAGAGTICTTCCTGAAATAGTCCGTGAAGCCAT
AAAAAAGAGACTCCGGACAGTGATCITGGCACCAACTAGGGTTGTCGCTGCTGAGATGGAGGAGGCCTTGAGAGG
ACTTCCGGTGCGTITACATGACAACAGCAGTCAACGTICACCCATTICTGGGACAGAAATCGTTGATTIGATGTGCCA
TGCCACTTTCACTTCACGCTTACTACAACCCATCAGAGTCCCTAATTACAATCTCTACATCATGGATGAAGCCCA
CTTCACAGACCCCTCAAGTATAGCTGCAAGAGGATATATATCAACAAGGGTTGAAATGGGCGAGGCGGCTGCCAT
TTTTATGACTGCCACACCACCAGGAACCCGTGATGCGTTTCCTGACTCTAACTCACCAATCATGGACACAGAAGT
GGAAGTCCCAGAGAGAGCCTGGAGCTCAGGCTTTGATTIGGGTGACAGACCATTCTGGGAAAACAGTTTGGTTCGT
TCCAAGCGTGAGAAACGGAAATGAAATCGCAGCCTGTCTGACAAAGGCTGGAAAGCGGGTCATACAGCTCAGCAG
GAAGACTTTTGAGACAGAATTTCAGAAAACAAAAAATCAAGAGTGGGACTTTGTCATAACAACTGACATCTCAGA
GATGGGCGCCAACTTCAAGGCTGACCGGGTCATAGACTCTAGGAGATGCCTAAAACCAGTCATACTTGATGGTGA
GAGAGTCATCITGGCTGGGCCCATGCCTGTCACGCATGCTAGTGCTGCTCAGAGGAGAGGACGTATAGGCAGGAA
CCCTAACAAACCTGGAGATGAGTACATGTATGGAGGTGGGTGTGCAGAGACTGATGAAGGCCATGCACACTGGCT
TGAAGCAAGAATGCTTICTTIGACAACATCTACCTCCAGGATGGCCTCATAGCCTCGCTCTATCGGCCTGAGGCCGA
TAAGGTAGCCGCCATTGAGGGAGAGTTTAAGCTGAGGACAGAGCAAAGGAAGACCTTICGTGGAACTCATGAAGAG
AGGAGACCTTCCCGTCTIGGCTAGCCTATCAGGTTGCATCTGCCGGAATAACTTACACAGACAGAAGATGGTGCTT
TGATGGCACAACCAACAACACCATAATGGAAGACAGCGTACCAGCAGAGGTGTGGACAAAGTATGGAGAGAAGAG
AGTGCTCAAACCGAGATGGATGGATGCTAGGGTCTGTTCAGACCATGCGGCCCTGAAGTCGTTCAAAGAATTCGC
CGCTGGAAAAAGAGGAGCGGCTTTGGGAGTAATGGAGGCCCTGGGAACACTGCCAGGACACATGACAGAGAGGTT
TCAGGAAGCCATTGACAACCTCGCCGTGCTCATGCGAGCAGAGACTGGAAGCAGGCCTTATAAGGCAGCGGCAGC
CCAACTGCCGGAGACCCTAGAGACCATTATGCTICTTAGGTTITGCTGGGAACAGTTITCACTGGGGATCTICTTCGT
CTTIGATGCGGAATAAGGGCATCGGGAAGATGGGCTTTIGGAATGGTAACCCTTGGGGCCAGTGCATGGCTCATGTG
GCTITTCGGAAATTGAACCAGCCAGAATTGCATGTGTCCTCATTGTIGTGTTTITTATTACTGGTGGTGCTCATACC
CGAGCCAGAGAAGCAAAGATCTCCCCAAGATAACCAGATGGCAATTATCATCATGGTGGCAGTGGGCCTTICTAGG
TTIGATAACTGCAAACGAACTTGGATGGCTGGAAAGAACAAAAAATGACATAGCTCATCTAATGGGAAGGAGAGA
AGAAGGAGCAACCATGGGATTCTCAATGGACATTGATCTGCGGCCAGCCTCCGCCTGGGCTATCTATGCCGCATT
GACAACTCTCATCACCCCAGCTGTCCAACATGCGGTAACCACTTCATACAACAACTACTCCTTAATGGCGATGGC
CACACAAGCTGGAGTGCTIGTITTGGCATGGGCAAAGGGATGCCATTTTATGCATGGGACCTTIGGAGTCCCGCTGCT
AATGATGGGTTGCTATTCACAATTAACACCCCTGACTCTGATAGTAGCTATCATTCTGCTTIGTGGCGCACTACAT
GTACTTGATCCCAGGCCTACAAGCGGCAGCAGCGCGTGCTGCCCAGAAAAGGACAGCAGCTGGCATCATGAAGAA
TCCCGTTGTGGATGGAATAGTGGTAACTGACATTGACACAATGACAATAGACCCCCAGGTGGAGAAGAAGATGGG
ACAAGTGTTACTCATAGCAGTAGCCATCTCCAGTGCTGTGCTGCTGCGGACCGCCTGGGGATGGGGGGAGGCTGG
AGCTCTGATCACAGCAGCGACCTCCACCTITGTGGGAAGGCTCTCCAAACAAATACTGGAACTCCTCTACAGCCAC
CTCACTGTGCAACATCTTCAGAGGAAGCTATCTGGCAGGAGCTTCCCTTATCTATACAGTGACGAGAAACGCTGG
CCTIGGTTAAGAGACGTGGAGGTGGGACGGGAGAGACTCTGGGAGAGAAGTGGAAAGCTCGTCTGAATCAGATGTC
GGCCCTGGAGTITCTACTCTTATAAAAAGTCAGGTATCACTGAAGTGTGTAGAGAGGAGGCTCGCCGTGCCCTCAA
GGATGGAGTGGCCACAGGAGGACATGCCGTATCCCGGGGAAGTGCAAAGCTCAGATGGTTGGTGGAGAGAGGATA
TCIGCAGCCCTATGGGAAGGTTGTTIGACCTCGGATGTGGCAGAGGGGGCTGGAGCTATTATGCCGCCACCATCCG
CAAAGTGCAGGAGGTGAGAGGATACACAAAGGGAGGTCCCGGTCATGAAGAACCCATGCTGGTGCAAAGCTATGG
GTGGAACATAGTTCGTCTCAAGAGTGGAGTGGACGTCTTCCACATGGCGGCTGAGCCGTGTGACACTCTGCTGTG
TGACATAGGTGAGTCATCATCTAGTCCTGAAGTGGAAGAGACACGAACACTCAGAGTIGCTCTICTATGGTGGGGGA
CTGGCTTGAAAAAAGACCAGGGGCCTTCTIGTATAAAGGTGCTGTGCCCATACACCAGCACTATGATGGAAACCAT
GGAGCGACTGCAACGTAGGCATGGGGGAGGATTAGTCAGAGTGCCATTGTCTICGCAACTCCACACATGAGATGTA
CTGGGTCTCTGGGGCAAAGAGCAACATCATAAAAAGTGTGTCCACCACAAGTCAGCTCCTCCTGGGACGCATGGA
TGGCCCCAGGAGGCCAGTGAAATATGAGGAGGATGTGAACCTCGGCTCGGGTACACGAGCTGTGGCAAGCTGTGC
TGAGGCTCCTAACATGAAAATCATCGGCAGGCGCATTGAGAGAATCCGCAATGAACATGCAGAAACATGGTITTICT
TGATGAAAACCACCCATACAGGACATGGGCCTACCATGGGAGCTACGAAGCCCCCACGCAAGGATCAGCGICTTC
CCTICGTGAACGGGGTTGTTAGACTCCTGTCAAAGCCTTGGGACGTGGTGACTGGAGT TACAGGAATAGCCATGAC
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TGACACCACACCATACGGCCAACAAAGAGTCTTCAAAGAAAAAGTGGACACCAGGGTGCCAGATCCCCAAGAAGG
CACTCGCCAGGTAATGAACATAGTCTCTTICCTIGGCTGTGGAAGGAGCTGGGGAAACGCAAGCGGCCACGCGTCTG
CACCAAAGAAGAGTTTATCAACAAGGTGCGCAGCAATGCAGCACTGGGAGCAATATTTGAAGAGGAAAAAGAATG
GAAGACGGCTGTGGAAGCTGTGAATGATCCAAGGTTTITGGGCCCTAGTGGATAGGGAGAGAGAACACCACCTGAG
AGGAGAGTIGTCACAGCTGTGTGTACAACATGATGGGAAAAAGAGAAAAGAAGCAAGGAGAGTTCGGGAAAGCAAA
AGGTAGCCGCGCCATCTGGTACATGTGGTTGGGAGCCAGATTCTTGGAGTTTIGAAGCCCTTGGATTCTTGAACGA
GGACCATTGGATGGGAAGAGAAAACTCAGGAGGTGGAGTCGAAGGGTTAGGATTGCAAAGACTTGGATACATICT
AGAAGAAATGAATCGGGCACCAGGAGGAAAGATGTACGCAGATGACACTGCTIGGCTGGGACACCCGCATTAGTAA
GTTTGATCTGGAGAATGAAGCTCTGATTACCAACCAAATGGAGGAAGGGCACAGAACTCTIGGCGTITGGCCGTGAT
TAAATACACATACCAAAACAAAGTGGTGAAGGTICTCAGACCAGCTGAAGGAGGAAAAACAGTTATGGACATCAT
TTCAAGACAAGACCAGAGAGGGAGTGGACAAGTTGTCACTTATGCTCTCAACACATTICACCAACTIGGTGGTGCA
GCTTATCCGGAACATGGAAGCTGAGGAAGTGTTAGAGATGCAAGACTTATGGTTGTTGAGGAAGCCAGAGAAAGT
GACCAGATGGTITGCAGAGCAATGGATGGGATAGACTCAAACGAATGGCGGTCAGTGGAGATGACTGCGTIGTGAA
GCCAATCGATGATAGGTTTGCACATGCCCTCAGGTTCTTGAATGACATGGGAAAAGTTAGGAAAGACACACAGGA
GTGGAAACCCTCGACTGGATGGAGCAATTGGGAAGAAGTCCCGTTCTGCTCCCACCACTTCAACAAGCTGTACCT
CAAGGATGGGAGATCCATTGTGGTCCCTTGCCGCCACCAAGATGAACTGATTGGCCGAGCTCGCGTCTCACCAGG
GGCAGGATGGAGCATCCGGGAGACTGCCTGTCTTGCAAAATCATATGCGCAGATGTGGCAGCTCCTTTATTTCCA
CAGAAGAGACCTTCGACTGATGGCTAATGCCATTITGCTCGGCTGTGCCAGTTGACTGGGTACCAACTGGGAGAAC
CACCTGGTCAATCCATGGAAAGGGAGAATGGATGACCACTGAGGACATGCTCATGGTGTGGAATAGAGTGTGGAT
TGAGGAGAACGACCATATGGAGGACAAGACTCCTGTAACAAAATGGACAGACATTCCCTATCTAGGAAAAAGGGA
GGACTTATGGTIGTGGATCCCTTATAGGGCACAGACCCCGCACCACTTGGGCTGAAAACATCAAAGACACAGTCAA
CATGGTGCGCAGGATCATAGGTGATGAAGAAAAGTACATGGACTATCTATCCACCCAAGTCCGCTACTTGGGTGA
GGAAGGGTCCACACCCGGAGTGTTIGTAAGCACCAATTITTAGTIGTTGTCAGGCCTGCTAGTCAGCCACAGTTTGGG
GAAAGCTGTGCAGCCTGTAACCCCCCCAGGAGAAGCTGGGAAACCAAGCTCATAGTCAGGCCGAGAACGCCATGG
CACGGAAGAAGCCATGCTGCCTGTGAGCCCCTCAGAGGACACTGAGTCAAAAAACCCCACGCGCTTGGAAGCGCA
GGATGGGAAAAGAAGGTGGCGACCTTCCCCACCCTTCAATCTGGGGCCTGAACTGGAGACTAGCTGTGAATCTCC
AGCAGAGGGACTAGTGGTTAGAGGAGACCCCCCGGAAAACGCAAAACAGCATATTGACGCTGGGAAAGACCAGAG
ACTCCATGAGTTTCCACCACGCTGGCCGCCAGGCACAGATCGCCGAACAGCGGCGGCCGGTGTGGGGAAATCCAT
GGTITTCT

In some embodiments, the Zika virus has a RNA genome corresponding to the DNA
sequence provided by the nucleic acid sequence of any one of SEQ ID NOs: 1-11. In some
embodiments, the Zika virus has a variant genome that is at Ieast 88%, 89%, 90%, 91%, 92%.
93%, 94%, 95%, 96%, 97%, 98%, 99%, 99.5%, 99.6%, 99.7%, 99.8% or 99.9% identical to
any one of SEQ ID NOs: 1-11.

Provided below are amino acid sequences of the example E proteins of Zika viruses

that may be used in the methods, compositions, and/or vaccines described herein.

ArD157995.AHL43503.1.-/291-794 polyprotein [Zika virus]. ArD157995.AHL.43503.1.-
polyprotein [Zika virus]. tr|f W8QFH2|W8QFH2_9FLAV Polyprotein [Zika virus] (SEQ ID
NO: 12)

ISCIGVSNRDLVEGMSGGTWVDVVLEHGGCYTEMAQDKP TVDIELVTMTVSNMAEVRSY CYEAST, SDMASASRCP
TQGEPSLDKQSDTOSVCKRTLGDRGWGNGCGIFGKGSLVTCSKE TCCKKMPGKS TQPENLEYRTMLPVHGSQHSG
MIVND IGHETDENRAKVEVTPNSPRAFATLGGFGSLGLDCEPRTGLDFSDLYY LTMNNKHWLVHKEWFHD I PL.PW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLFSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKVPAETLHGTVTVEVQSAGTDGPCKVPAQMAVDMQT LTPVGRLI TANPVI TESTENSKMM
LELDPPFGDSYIVIGVGDKKITHHWHRSGSTIGKAFEATVRGAKRMAVL,GD TAWDFGSVGGVENS LGKGTHQIFG
AAFKSLFGGMSWFSQILIGTLLVWLGLNTKNGS I SLTCLALGGVMIFLSTAVSA
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MR 766.ABI154475.1.Uganda/291-788 polyprotein [Zika virus].

MR 766.ABI54475.1.Uganda polyprotein [Zika virus]. tr|C8XPB1|C8XPB1 9FLAV
Genome polyprotein [Zika virus] (SEQ ID NO: 13)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKP TVDIELVTTTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGHGHNGCGLFGKGST.VTCAKFTCSKKMTGKS TQPENTEYRTMTLSVHGSQHSG
MIVNDENRAKVEVTPNSPRAEATLGGFGSLGLDCEPRTGLDF SDLYY LTMNNKHWLYHKEWFHD T PLPWHAGADT
GTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLFSGHLKCRLKMDKLRLKGVSYS
LCTAAFTFTKVPAETLHGTVTVEVQYAGTDGPCKVPAQMAVDMQT LTPVGRLI TANPVI TESTENSKMMLELDPP
FGDSYTVIGVGDKKITHHWHRSGS T IGKAFEATVRGAKRMAVLGD TAWDFGSVGGVENS LGKGTHQIFGAAFKSL
FGGMSWFSQILIGTLLVWLGLNTKNGS T SLTCLALGGVMIFLSTAVSA

isol-ARB15076.AHF49784.1.Central African Republic/291-788 polyprotein [Zika virus].
isol-ARB15076.AHF49784.1.Central African Republic polyprotein [Zika virus].
tr|WOG4H6|WOG4H6 9FLAV Genome polyprotein [Zika virus] (SEQ ID NO: 14)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKP TVD IELVTTTVSNMAEVRSY CYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKF TCSKKMTGKS TQPENLEYRTMLSVHGSQHSG
MIVNDENRAKVEVTPNSPRAEATLGGFGSLGLDCEPRTGLDF SDLYYLTMNNKHWLYHKEWFHDI PLPWHAGADT
GTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLFSGHLKCRLKMDKLRLKGVSYS
LCTAAFTFTKVPAETLHGTVTVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLI TANPVI TESTENSKMMLELDPP
FGDSYIVIGVGDKKI THHWHRSGS T IGKAFEATVRGAKRMAVLGD TAWDFGSVGGVENS LGKGTHQIFGAAFKSL
FGGMSWFSQILIGTLLVWLGLNTKNGST SLTCLALGGVMIFLSTAVSA

isol-IbH_30656.AEN75265.1.Nigeria/291-788 polyprotein, partial [Zika virus]. isol-

IbH 30656.AEN75265.1.Nigeria polyprotein, partial [Zika virus].
trHEXX12/H8XX12 9FLAV Genome polyprotein (Fragment) [Zika virus] (SEQ ID NO: 15)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCVTVMAQDKPTVDIELVTTTVSNMAEVRSY CYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRT LVDRGWGNGCGLEGKGSLVTCAKFTCSKKMTGK S IQPENLEYR IMLSVHGSQHSG
MIVNDENRAKVEVTPNSPRAEATLGGFGSLGLDCEPRTGLDE SDLYYLTMNNKHWLVHKEWFHDI PLPWHSGADT
ETPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLKMDKLRLKGVSYS
LCTAAFTFTKVPAETLHGTVTVEVQYAGRDGPCKVPAQMAVDMQT LTPVGRLITANPVITES TENSKMMLELDPP
FGDSY IVIGVGDKKITHHWHRSGS I IGKAFEATVRGAKRMAVLGD TAWDFGSVGGVENS LGKGIHQIFGAAFKSL
FGGMSWFSQILIGTLLVWLGLNTKNGSISLTCLALGGVMIFLSTAVSA

ArB1362.AHLA43500.1.-/291-794 polyprotein [Zika virus]. ArB1362.AHL43500.1.-
polyprotein [Zika virus]. trfW8Q6T3|W8Q6T3 9FLAV Genome polyprotein [Zika virus]
(SEQ ID NO: 16)

IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCVIVMAQDKPTVDIELVITIVSNMAEVRSYCYEASTISDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLEFGKGSLVICAKFTCSKKMTGKSIQPENLEYRIMLSVHGSQHSG
MIVNDXXXXXXXNRAEVEVIPNSPRAEATLGGFGSLGLDCEPRTGLDESDLYY LTMNNKHWLVHKEWEHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLF SGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKVPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLITANPVITESTENSKMM
LELDPPFGDSYIVIGVGDKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGD TAWDEGSVGGVENSLGKGIHQIFEFG
AAFKSLEFGGMSWE SQILIGTLLVWLGLNTKNGSISLTCLALGGVMIFLSTAVSA

ArD128000.AHLA43502.1.-/291-794 polyprotein [Zika virus]. ArD128000.AHL43502.1.-
polyprotein [Zika virus]. trfWRQIT7|W&QIT7_9FLAV Genome polyprotein [Zika virus]
(SEQ ID NO: 17)
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IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCVTVMAQDKPTVDIELVITTVSNMAEVRSYCYEASISDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLEFGKGSLVICAKF TCSKKMTGKSIQPENLEYRIMLSVHGSQHSG
MXXXXXGHETDENRAKVEVTPNSPRAEATLGGEFGSLGLDCEPRTGLDESDLYY LTMNNKHRLVRKEWEHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLF SGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKVPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLITANPVITESTENSKMM
LELDPPFGDSYIVIGVGDKKITHHWLKKGSSIGKAFEATVRGAKRMAVLGDTAWDEFGSVGGVENSLGKGVHQIFG
AAFKSLEGGMSWE SQILIGTLLVWLGLNTKNGSISLTCLALGGVMIFLSTAVSA

ArD158095.AHL43505.1.-/291-794 polyprotein, partial [Zika virus].
ArD158095.AHL43505.1.- polyprotein, partial [Zika virus]. trff W8Q6T7|W8Q6T7 9FLAV

Genome polyprotein (Fragment) [Zika virus] (SEQ ID NO: 18)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKPTVDIELVT TTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKF TCSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDIGHETDENRAKVEVTPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLFSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKVPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLI TANPVI TESTENSKMM
LELDPPFGDSYIVIGVGDKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGD TAWDFGSVGGVENSLGKGIHQIFG
AAFKSLFGGMSWFSQILIGTLLVWLGLNTKNGSISLTCLALGGVMIFLSTAVSA

ArD158084.AHL43504.1.-/291-794 polyprotein [Zika virus]. ArD158084.AHL.43504.1.-
polyprotein [Zika virus]. tr]W8Q7Q3|W8Q7Q3 9FLAV Genome polyprotein [Zika virus]
(SEQ ID NO: 19)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYVTVMAQDKP TVDIELVT TTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKF TCSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDIGHETDENRAKVEVTPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYY LTMNNKHWLVHKEWFEDI PLEPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLFSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKVPAETLEGTVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLI TANPVI TES TENSKMM
LELDPPFGDSYIVIGVGDKKITHHWHRSGS TIGKAFEATVRGAKRMAVLGD TAWDFGSVGGVENSLGKGIHQIFG
AAFKSLFGGMSWFSQILIGTLLVWLGLNTKNGSISLTCLALGGVMIFLSTAVSA

isol-ARB13565.AHF49783.1.Central African Republic/291-794 polyprotein [Zika virus].
isol-ARB13565.AHF49783.1.Central African Republic polyprotein [Zika virus].
tr|WOG1G4|WO0G1G4 9FLAV Genome polyprotein [Zika virus| (SEQ ID NO: 20)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCVTVMAQDKPTVD IELVTTTVSNMAEVRSYCYEASISDMASDSRCP
TQGEAYLDKQSDTQYVCKRT LVDRGWGNGCGLFGKGSLVTCAKFTCSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDIGHETDENRAKVEVIPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLFSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKVPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLI TANPVI TESTENSKMM
LELDPPFGDSYIVIGVGDKKITHHWHRSGS TIGKAFEATVRGAKRMAVLGD TAWDFGSVGGVENS LGKGVHQIFG
AAFKSLFGGMSWESQILIGTLLVWLGLNTKNGS ISLTCLALGGVMIFLSTAVSA

isol-ARB7701. AHF49785.1.Central_African Republic/291-794 polyprotein [Zika virus].
isol-ARB7701.AHF49785.1.Central_African_Republic polyprotein [Zika virus].
tr|WOGSP7|WOG5P7 _9FLAV Genome polyprotein [Zika virus] (SEQ ID NO: 21)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKP TVD IELVTTTVSNMAEVRSY CYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGHGNGCGLFGKGSLVTCAKF TCSKKMTGKS TQPENLEYRTMLSVHGSQHSG
MIVND IGHETDENRAKVEVTPNSPRAFATLGGFGSLGLDCEPRTGLDFSDLYY LTMNNKHWLVHKEWFHD T PLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLF SGHLKCRLEMDKLRL
KGVSYSLCTAAFTFTKVPAETLHGTVTVEVQYAGTDGPCKVPAQMAVDMQT L TPVGRLT TANPVI TESTENSKMM
LELDPPFGDSY TVIGVGDKK I THHWHRSGS T TGKAFEATVRGAKRMAVLGD TAWDFGSVEGVENS LGKGVHQIFG
AAFKSLFGGMSWFSQILIGTLLVWLGLNTKNGS T SLTCLALGGVMIFLSTAVSA
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isol-ArD_41519.AEN75266.1.Senegal/291-794 polyprotein, partial [Zika virus]. isol-
ArD 41519.AEN75266.1.Senegal polyprotein, partial [Zika virus].

trH8XX13[H8XX13 9FLAV Genome polyprotein (Fragment) [Zika virus] (SEQ ID NO: 22)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKPTVDIELVTTTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYL.DKQSDTQYVCKRTTLVDRGWGNGCGLFGKGST.VTCAKF TCSKKMTGKS TQPENTEYRTMT,SVHGSQHSG
MIVNDTGHETDENRAKVEVTPNSPRAEATLCGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLFSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKVPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLI TANPVITESTENSKMM
LELDPPFGDSYIVIGVGDKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGD TAWDFGSVGGVENSLGKGIHQIFG
AAFKSLFGGMSWFSQILIGTLLVWLGLNTKNGSI SLTCLALGGVMIFLSTAVSA

MR766-NIID.BAP47441.1.Uganda/291-794 polyprotein [Zika virus]. MR766-
NIID.BAP47441.1.Uganda polyprotein [Zika virus]. tr]AOA090BCI3|AOAQ090BCI3 9FLAV
Genome polyprotein [Zika virus] (SEQ ID NO: 23)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKP TVD IELVTTTVSNMAEVRSY CYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKF TCSKKMTGKS TQPENLEYRTMLSVHGSQHSG
MTVND IGYETDENRAKVEVTPNSPRAFATLGGFGSLGLDCEPRTGLDFSDLYY LTMNNKHWLVHKEWFHD T PLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTATLAGALEAEMDGAKGKLF SGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKVPAETLHGTVTVEVQYAGTDGPCK IPVQMAVDMQT L TPVGRLT TANPVI TESTENSKMM
LELDPPFGDSYIVIGVGDKK I THHWHRSGS T IGKAFEATVRGAKRMAVLGD TAWDFGSVGGVENS LGKGTHQIFG
AAFKSLFGGMSWFSQILIGTLLVWLGLNTKNGST SLTCLALGGVMIFLSTAVSA

LC002520.1/326-829 Zika virus genomic RNA, strain; MR766-NIID, Uganda, polyprotein,
from complete genome (SEQ ID NO: 24)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKP TVD IELVTTTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKF TCSKKMTGKS TQPENLEYRTMLSVHGSQHSG
MTVND IGYETDENRAKVEVTPNSPRAFATLGGFGSLGLDCEPRTGLDFSDLYY LTMNNKHWLVHKEWFHD T PLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGKLF SGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKVPAETLHGTVTVEVQYAGTDGPCK IPVQMAVDMQT L. TPVGRLT TANPVI TESTENSKMM
LELDPPFGDSYIVIGVGDKK I THHWHRSGS T IGKAFEATVRGAKRMAVLGD TAWDFGSVGGVENS LGKGTHQIFG
AAFKSLFGGMSWFSOILIGTLLVWLGLNTKNGST SLTCLALGGVMIFLSTAVSA

isol-MR_766.AEN75263.1.Uganda/291-794 polyprotein, partial [Zika virus].

MR _766.AMKO02027.1.Uganda polyprotein [Zika virus]. isol-MR_766.AEN75263.1.Uganda
polyprotein, partial [Zika virus]. MR_766.AMK02027.1.Uganda polyprotein [Zika virus].
trHSXX10H8XX10 9FLAV (SEQ ID NO: 25)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKPTVDIELVTI TTVSNMAEVRSYCYEASI SDMASDSRCP
TQOGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKFTCSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDTGYETDENRAKVEVTPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYY LTMNNKHWLVHKEWFHDIPLEPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGKLF SGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKVPAETLEGTVIVEVQYAGTDGPCK IPVQMAVDMQTLTPVGRLI TANPVI TES TENSKMM
LELDPPFGDSYIVIGVGDKKITHHWHRSGS T IGKAFEATVRGAKRMAVLGDTAWDFGSVGGVENSLGKGIHQIFG
AAFKSLFGGMSWFSQTILIGTLLVWLGLNTKNGS I SLTCLALGGVMIFLSTAVSA

ArD7117.AHL43501.1.-/291-794 polyprotein [Zika virus]. ArD7117.AHL43501.1.-
polyprotein [Zika virus]. trf WERIT1|W8RIT1 _9FLAYV Genome polyprotein [Zika virus]
(SEQ ID NO: 26)
IRCIGVSNRDFVEGMSCGTWVDVVLEHGGCYTVMAQDKP TVDIELVT TTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVICAKF TCSKKMTGKS IQPENLEYRIMLSVHGSQHSG
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MIVNDIGHETDENRAKVEVTPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWEHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLFSGHLKCRLKMDKLRL
KGVSYSLCTAVCTAARVPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMOTLTPVGRLITANPVITESTENSKMM
LELDPPFGDSYIVIGVGDKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGDTAWDEGSVGGVENSLGKGIHQIFG
AAFKSLEGGMSWE SQILIGTLLVWLGLNTKNGSISLTCLALGGVMIFLSTAVSA

AY632535.2/326-825 NC _012532.1 Zika virus strain MR 766, Uganda, polyprotein, from

complete genome (SEQ ID NO: 27)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKP TVDIELVT TTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKF TCSKKMTGKS IQPENLEYRTMLSVHGSQHSG
MIGYETDEDRAKVEVTPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHD I PLPWHAGA
DTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLFSGHLKCRLKMDKLRLKGVS
YSLCTAAFTFTKVPAETLHGTVTVEVQYAGTDGP CKIPVQMAVDMQTLTPVGRLI TANPVITESTENSKMMLELD
PPFGDSYIVIGVGDKKI THHWHRSGSTIGKAFEATVRGAKRMAVLGDTAWDFGSVGGVFNSLGKGTHQTFGAAFK
SLFGGMSWFSQILIGTLLVWLGLNTKNGSI SLTCLALGGVMIFLSTAVSA

MR _766.AAV34151.1.Uganda/291-790 polyprotein [Zika virus]

MR _766.AAV34151.1.Uganda polyprotcin [Zika virus]. MR_766.YP_002790881.1.Uganda
flavivirus polyprotein [Zika virus]. MR _766.YP_002790881.1.Uganda flavivirus polyprotein
[Zika virus]. tr|Q32ZE1|Q32ZE1 _9FL (SEQ ID NO: 28)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKP TVDIELVTTTVSNMAEVRSY CYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKF TCSKKMTGKS TQPENLEYRTMLSVHGSQHSG
MTGYETDEDRAKVEVTPNSPRAEATT.GGFGST.GLDCEPRTGLDF SDLY Y LTMNNKHW T VHKEWFHD T PT.PWHAGA
DTGTPHWNNKEALVEFKDAHAKRQTVVVL.GSQEGAVHTALAGAL EAEMDGAKGRLFSGHLKCRLKMDKLRLKGVS
YSLCTAAFTFTKVPAETLHGTVIVEVQYAGTDGPCKIPVQMAVDMQTLTPVGRL T TANPVITESTENSKMMLELD
PPFGDSYIVIGVGDKKI THHWARSGSTIGKAFEATVRGAKRMAVLGD TAWDFGSVGGVFNSLGKGTHQTFGAATK
SLFGGMSWFSQILIGTLLVWLGLNTKNGSI SLTCLALGGVMIFLSTAVSA

MR _766.YP 009227198.1.Uganda/1-500 envelope protein E [Zika virus] (SEQ ID NO: 29)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKP TVDIELVT TTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGHGCGLFGKGSLVTCAKF TCSKKMTGKS IQPENLEYRTIMLSVHGSQHSG
MIGYETDEDRAKVEVTPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHD I PLPWHAGA
DTGTPHWNNKEALVEFKDAHAKROTVVVLGSQEGAVHTALAGALEAEMDGAKGRLF SGHLKCRLKMDKLRLKGVS
YSLCTAAFTFTKVPAETLHGTVTVEVQYAGTDGP CKIPVQMAVDMQTLTPVGRLI TANPVITESTENSKMMLELD
PPFGDSYIVIGVGDKKI THHWHRSGSTIGKAFEATVRGAKRMAVLGD TAWDFGSVGGVFNSLGKGTHQTFGAAFK
SLEGGMSWFSQILIGTLLVWLGLNTKNGSI SLTCLALGGVMIFLSTAVSA

KU681081.3/308-811 Zika virus isolate Zika virus/H.sapiens-tc/THA/2014/SV0127- 14,
Thailand, polyprotein, from complete genome (SEQ ID NO: 30)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKPTVDIELVT TTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVICAKFACSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEI TPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHDIPLPW
HTGADTGTPHWNNKEATLVEFKDAHAKRQTVVVTL.GSQEGAVHTATAGALEAEMDGAKGRT, SSGHTLKCRLKMDKL.RT,
KCGVSYSLCTAAFTFTKIPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLI TANPVI TECTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGD TAWDFGSVGGVLNS LGKGIHQIFG
AAFKSLFGGMSWFSQILIGTLLMWLGLNTKNGSISLMCLALGGVLIFLSTAVSA

isol-Zika virus%H.sapiens-tc%THA%2014%SV0127- 14.AMD61710.1.Thailand/291-794
polyprotein [Zika virus]. isol-Zika virus%H.sapiens-tc%THA%2014%SV0127-
_14.AMD61710.1.Thailand polyprotein [Zika virus] (SEQ ID NO: 31)
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IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCVTVMAQDKPTVDIELVITTVSNMAEVRSYCYEASISDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVICAKFACSKKMTGKSIQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEITPNSPRAEATLGGEFGSLGLDCEPRTGLDESDLYYLTMNNKHWLVHKEWEHDIPLPW
HTGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTIVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLITANPVITEGTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGDTAWDEFGSVGGVLNSLGKGTIHQIFG
AAFKSLEGGMSWE SQILIGTLLMWLGLNTKNGSISLMCLALGGVLIFLSTAVSA

CK-ISL _2014.AIC06934.1.Cook_Islands/1-504 E protein, partial [Zika virus].
tr]AOAO060H177|A0A060H177_9FLAV E protein (Fragment) OS=Zika virus GN=E PE=4
SV=1 (SEQ ID NO: 32)

IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKP TVD IELVT TTVSNMAEVRSYCYEASI SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKFACSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEI TPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYY LTMNNKHEWLVHKEWFEDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRL SSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLEGTVIVEVQYAGTDGPCKVPAQMAVDMOTLTPVGRLI TANPVI TES TENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGS T IGKAFEATVRGAKRMAVLGDTAWDFGSVGGALNSLGKGIHQIFG
AAFKSLFGGMSWFSQILIGTLLMWLGLNTKNGSISLMCLALGGVLIFLSTAVSA

Natal RGN.AMB18850.1.Brazil:_Rio_Grande do Norte, Natal/291-794 polyprotein [Zika
virus]. Natal RGN.AMB18850.1.Brazil: Rio_Grande do Norte, Natal polyprotein [Zika
virus] (SEQ ID NO: 33)

IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCVIVMAQDKPTVDIELVITIVSNMAEVRSYCYEASTISDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLEFGKGSLVICAKFACSKKMTGKSIQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEITPNSPRAEATLGGFGSLGLDCEPRTGLDESDLYYLTMNNKHWLVHKEWEFHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTIVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLITANPVITESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGD TAWDEGSVGGALNSLGKGIHQIFG
AAFKSLEGGMSWE SQILIGTLLMWLGLNTKNGSISLMCLALGGVLIFLSTAVSA

isol-Si323. AMC37200.1.Colombia/1-504 polyprotein, partial [Zika virus]. isol-
Si322.AMC37201.1.Colombia polyprotein, partial [Zika virus]. isol-
Si322.AMC37201.1.Colombia polyprotein, partial [Zika virus]. isol-
Si323.AMC37200.1.Colombia polyprotein, partial [Zika virus] (SEQ ID NO: 34)

IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCVIVMAQDKPTVDIELVITIVSNMAEVRSYCYEASTISDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLEFGKGSLVICAKFACSKRKMTGKSIQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEITPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWEHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTIVIVEVQYAGTDGPCKVPAQMAVDMOTLTPVGRLITANPVITESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGD TAWDEGSVGGALNSLGKGIHQIFEFG
AAFKSLEGGMSWE SQILIGTLLMWLGLNTKNGSISLMCLALGGVLIFLSTAVSA

KU707826.1/317-820 Zika virus isolate SSABR1, Brazil, complete genome (SEQ ID NO:
35)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCVTVMAQDKPTVD IELVT TTVSNMAEVRSYCYEASI SDMASDSRCE
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVICAKFACSKKMTIGKS IQPENLEYR IMLSVHGSQHSG
MIVNDTGHETDENRAKVEITPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHD I PLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVTVEVQYAGTDGPCKVPAQMAVDMQOTLTPVGRLI TANPVI TESTENSKMM
LELDPPFGDSY IVIGVGEKK I THHWHRSGS TIGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNS LGKGIHQIFG
AAFKSLFGGMSWESQILIGTLLMWLGLNTKNGS I SLMCLALGGVLIFLSTAVSA
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KU509998.1/326-829 Zika virus strain Haiti/1225/2014, Haiti, polyprotein, from complete
genome (SEQ ID NO: 36)

IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCVIVMAQDKPTVDIELVITIVSNMAEVRSYCYEASTISDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLEFGKGSLVICAKFACSKKMTIGKSIQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEITPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWEHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMQOTLTPVGRLITANPVITESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGDTAWDEGSVGGALNSLGKGIHQIFG
AAFKSLEGGMSWE SQILIGTLLMWLGLNTKNGSISLMCLALGGVLIFLSTAVSA

isol-GDZ16001.AML82110.1.China/291-794 polyprotein [Zika virus]. isol-

GDZ16001.AML&2110.1.China polyprotein [Zika virus] (SEQ ID NO: 37)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKPTVDIELVT TTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKFACSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEI TPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLI TANPVI TESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNSLGKGIHQIFG
AAFKSLFGGMSWFSQILIGTLLMWLGLNTKNGSISLMCLALGGVLIFLSTAVSA

BeH&819015.AMA12085.1.Brazil/291-794 polyprotein [Zika virus].
BeH819966.AMA12086.1.Brazil polyprotein [Zika virus]. isol-
SSABR1.AMH&g7239.1.Brazil polyprotein [Zika virus]. isol-SSABR1.AMH®87239.1.Brazil
polyprotein [Zika virus]. BeH819966.AMA12086.1.Brazil polyprotein [Zika virus] (SEQ 1D
NO: 38)

IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCVTVMAQDKPTVDIELVTTTVSNMAEVRSY CYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRT LVDRGWGNGCGLEGKGSLVTCAKFACSKKMTGKS IQPENLEYR IMLSVHGSQHSG
MIVNDTGHETDENRAKVEI TPNSPRAEATLGGFGSLGLDCEPRTGLDESDLYY LTMNNKHWLVHKEWFHD IPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRL SSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLEGTVTVEVQYAGTDGPCKVPAQMAVDMQT LTPVGRLITANPVI TESTENSKMM
LELDPPFGDSY IVIGVGEKKITHHWHRSGS TIGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNS LGKGIHQIFG
AAFKSLFGGMSWFSQILIGTLLMWLGLNTKNGS I SLMCLALGGVLIFLSTAVSA

MRS OPY Martinique PaRi 2015.AMC33116.1.Martinique/291-794 polyprotein [Zika
virus]. MRS OPY Martinique PaRi 2015.AMC33116.1.Martinique polyprotein [Zika
virus] (SEQ ID NO: 39)

IRCIGVSNRDFVEGMSGGTIWVDVVLEHGGCVTVMAQDKPTVD IELVT TTVSNMAEVRSYCYEASISDMASDSRCP
TQGEAYLDKQSDTQYVCKRT LVDRGWGNGCGLFGKGSLVTCAKFACSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEITPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLI TANPVI TESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGS TIGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNS LGKGIHQIFG
AAFKSLFGGMSWEFSQILIGTLLMWLGLNTKNGS I SLMCLALGGVLIFLSTAVSA

KUS501215.1/308-811 Zika virus strain PRVABCS9, Puerto Rico, polyprotein, from complete

genome (SEQ ID NO: 40)

IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKP TVDIELVTTTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGHGNGCGLFGKGSLYTCAKFACSKKMTGKS TQPENLEYRTMLSVHGSQHSG
MIVNDTGHETDENRAKVET TPNSPRAFATLGGFGSLGLDCEPRTGLDFSDLYY LTMNNKHWLVHKEWFHD T PT.PW
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HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLITANPVITESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGD TAWDEGSVGGALNSLGKGIHQIFEFG
AAFKSLEGGMSWE SQILIGTLLMWLGLNTKNGSISLMCLALGGVLIFLSTAVSA

Haiti%1225%2014. AMB37295.1.Haiti/291-794 polyprotein [Zika virus].

Haiti%1225%2014.AMB37295.1.Haiti polyprotein [Zika virus] (SEQ ID NO: 41)
IRCIGVSNRDFVEGMSCGTWVDVVLEHGGCYTVMAQDKP TVDIELVT TTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVICAKFACSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEI TPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLI TANPVI TESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNS LGKGIHQIFG
AAFKSLFGGMSWFSQILIGTLLMWLGLNTKNGSISLMCLALGGVLIFLSTAVSA

KU527068.1/308-811 Zika virus strain Natal RGN, Brazil: Rio Grande do Norte, Natal,

polyprotein, from complete genome (SEQ ID NO: 42)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKPTVDIELVT TTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKFACSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEI TPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVIL.GSQEGAVHTATAGALEAEMDGAKGRT, SSGHTLKCRLKMDKL.RT,
KGVSYSLCTAAFTFTKIPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLI TANPVI TESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNS LGKGIHQIFG
AAFKSLFGGMSWFSQILIGTLLMWLGLNTKNGSISLMCLALGGVLIFLSTAVSA

isol-Z1106027.ALX35662.1.Suriname/5-508 polyprotein, partial [Zika virus]. isol-
Z1106027.ALX35662.1.Suriname polyprotein, partial [Zika virus] (SEQ ID NO: 43)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKPTVD IELVT TTVSNMAEVRSYCYEASTI SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKFACSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEI TPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYY LTMNNKHEWLVHKEWFEDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRL SSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLEGTVIVEVQYAGTDGPCKVPAQMAVDMQOTLTPVGRLI TANPVI TES TENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGS T IGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNSLGKGIHQIFG
AAFKSLFGGMSWFSQILIGTLLMWLGLNTKNGS I SLMCLALGGVLIFLSTAVSA

isol-FLR.AMM39804.1.Colombia: Barranquilla/291-794 polyprotein [Zika virus]. isol-

FLR.AMM39804.1.Colombia: Barranquilla polyprotein [Zika virus] (SEQ ID NO: 44)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCVTVMAQDKPTVDIELVTTTVSNMAEVRSY CYEASI SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKFACSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEI TPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHD I PLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRL SSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLEGTVIVEVQYAGTDGPCKVPAQMAVDMQT LTPVGRLITANPVI TESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNS LGKGIHQIFG
AAFKSLFGGMSWFSQILIGTLLMWLGLNTKNGS I SLMCLALGGVLIFLSTAVSA

PLCal ZV isol-From Vero E6 cells. AHL37808.1.Canada/254-757 polyprotein, partial
[Zika virus]. PLCal_ZV isol-From_Vero E6 cells. AHL37808.1.Canada polyprotein, partial
[Zika virus]. tr]AOA096XFQ2|A0A096XFQ2_9FLAV Genome polyprotein (Fragment) [Zika
virus] (SEQ ID NO: 45)
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IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCVTVMAQDKPTVDIELVITTVSNMAEVRSYCYEASISDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVICAKFACSKKMTGKSIQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEITPNSPRAEATLGGEFGSLGLDCEPRTGLDESDLYYLTMNNKHWLVHKEWEHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTIVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLITANPVITESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGDTAWDEFGSVGGALNSLGKGTIHQIFG
AAFKSLEGGMSWE SQILIGTLLMWLGLNTKNGSISLMCLALGGVLIFLSTAVSA

BeH818995. AMA12084.1.Brazil/291-794 polyprotein [Zika virus].
BeH818995.AMA12084.1.Brazil polyprotein [Zika virus] (SEQ ID NO: 46)

BeH815744. AMA12087.1.Brazil polyprotein [Zika virus]. BeH815744, AMA12087.1.Brazil
polyprotein [Zika virus].
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKPTVDIELVTTTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGHNGCGLFGKGSLVTCAKFACSKKMTGKS TQPENLEYRTMLSVHGSQHSG
MIVNDTGHETDENRAKVET TPNSPRAFATLGGFGSLGLDCEPRTGLDFSDLYY LTMNNKHWLVHKEWFHD T PT.PW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRL S SGHLKCRLEMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVTVEVQYAGTDGPCKVPAQMAVDMOTLTPVGRLT TANPVI TESTEN SKMM
LELDPPFGDSY IVIGVGEKK I THHWHRSGS T TGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNS LGKGTHQIFG
AAFKSTFGGMSWFSQILIGTLLMWLGLNTKNGS T STMCLALGGVLIFLS TAVSA

H%PF%2013.AHZ13508.1.French Polynesia/291-794 polyprotein [Zika virus].
H%PF%2013.AHZ13508.1.French Polynesia polyprotein [Zika virus].

tr]AOA024B7W1]A0A024B7W1 9FLAV Genome polyprotein [Zika virus] (SEQ ID NO: 47)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKP TVDIELVTTTVSNMAEVRSY CYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLYTCAKFACSKKMTGKS TQPENLEYRTMLSVHGSQHSG
MTVNDTGHETDENRAKVET TPNSPRAFATL.GGFGST.GIDCEPRTGTIDFSDLYY L TMNNK HW T, VHKEWFHDTPT,PW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTATLAGALEAEMDGAKGRL S SGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVTVEVQYAGTDGPCKVPAQMAVDMQT L TPVGRLT TANPVI TESTENSKMM
LELDPPFGDSYIVIGVGEKK I THHWHRSGS T IGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNS LGKGTHQIFG
AAFKSLFGGMSWFSQILIGTLLMWLGLNTKNGST SLMCLALGGVLIFLSTAVSA

PRVABCS59.AMC13911.1.Puerto_Rico/291-794 polyprotein [Zika virus].

PRVABCS59.AMCI13911.1.Puerto_Rico polyprotein [Zika virus] (SEQ ID NO: 48)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCVTVMAQDKPTVDIELVTTTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKOSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKFACSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEI TPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLEMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLI TANPVITESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNSLGKGIHQIFG
AAFKSLFGGMSWFSQILIGTLLMWLGLNTKNGSI SLMCLALGGVLIFLSTAVSA

KU321639.1/326-829 Zika virus strain ZikaSPH2015, Brazil, polyprotein, from complete
genome (SEQ ID NO: 49)
IRCIGVSNRDFVEGMSGGTWVDIVLEHGGCVTVMAQDKPTVDIELVTTTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTTLVDRGWGNGCGLFGKGST.VTCAKFACSKKMTGKS TQPENTEYRTMTL,SVHGSQHSG
MIVNDTGHETDENRAKVEI TPNSPRAEATLCGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRL SSGHLKCRLEMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLI TANPVITESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNSLGKGIHQIFG
AAFKSLFGGMSWFSQILIGTLLMWLGLNTKNGSI SLMCLALGGVLIFLSTAVSA
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ZikaSPH2015.ALU33341.1.Brazil/291-794 polyprotein [Zika virus].

ZikaSPH2015.A1LU33341.1.Brazil polyprotein [Zika virus] (SEQ ID NO: 50)
IRCIGVSNRDFVEGMSGGTWVD IVLEHGGCYTVMAQDKP TVDIELVT TTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGHGCGLFGKGSLVTCAKFACSKKMTGKS IQPENLEYRTMLSVHGSQHSG
MIVNDTGHETDENRAKVEI TPNSPRAFATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHD I PLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVTVEVQYAGTDGPCKVP AQMAVDMQT LTPVGRLT TANPVT TESTENSKMM
LELDPPFGDSY IVIGVGEKK I THHWHRSGS T IGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNS LGKGTHQIFG
AAFKSLFGGMSWFSQILIGTLLMWLGLNTKNGS I SLMCLALGGVLIFLSTAVSA

103344, AMC13912.1.Guatemala/291-794 polyprotein [Zika virus].
103344.AMC13912.1.Guatemala polyprotein [Zika virus]. 8375.AMC13913.1.Guatemala
polyprotein [Zika virus]. 8375. AMC13913.1.Guatemala polyprotein [Zika virus]. (SEQ ID
NO: 51)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKP TVD TELVTTTVSNMAE TRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLYTCAKFACSKKMTGKS TQPENLEYRTMLSVHGSQHSG
MIVNDTGHETDENRAKVET TPNSPRAFATLGGFGSLGLDCEPRTGLDFSDLYY LTMNNKHWLVHKEWFHD T PLPW
HAGADTGTPHWNNKEALVEFKDAHAKROTVVVLGSOEGAVHTALAGALEAEMDGAKGRL S SGHLKCRLEMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVTVEVQYAGTDGPCKVPAQMAVDMQT L TPVGRLT TANPVI TESTENSKMM
LELDPPFGDSY IVIGVGEKK I THHWHRSGS T IGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNS LGKGTHQIFG
AAFKSLFGGMSWFSQILIGTLLMWLGLNTKNGST SLMCLALGGVLIFLSTAVSA

isol-Brazil-ZKV2015.AMD16557.1.Brazil/291-794 polyprotein [Zika virus]. isol-Brazil-

ZKV2015.AMD16557.1.Brazil polyprotein [Zika virus] (SEQ ID NO: 52)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKPTVDIELVT TTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVICAKFACSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEI TPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGTQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLKMDKLRL
KCGVSYSLCTAAFTFTKIPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLI TANPVI TESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNS LGKGIHQIFG
AAFKSLFGGMSWFSQILIGTLLMWLGLNTKNGSISLMCLALGGVLIFLSTAVSA

KU497555.1/308-811 Zika virus isolate Brazil-ZKV2015, Brazil, polyprotein, from complete

genome (SEQ ID NO: 53)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKP TVD IELVTTTVSNMAEVRSY CYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLYTCAKFACSKKMTGKS TQPENLEYRTMLSVHGSQHSG
MIVNDTGHETDENRAKVET TPNSPRAFATLGGFGSLGLDCEPRTGLDFSDLYY LTMNNKHWLVHKEWFHD T PLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGTQEGAVHTATLAGALEAEMDGAKGRL SSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVTVEVQYAGTDGPCKVPAQMAVDMQT L TPVGRLT TANPVI TESTEN SKMM
LELDPPFGDSYIVIGVGEKK I THHWHRSGS T IGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNS LGKGTHQIFG
AAFKSLFGGMSWFSQILIGTLLMWLGLNTKNGS T SLMCLALGGVLIFLSTAVSA

is0l-ZJ03. AMM39806.1.China/291-794 polyprotein [Zika virus]. isol-

ZJ03.AMM39806.1.China polyprotein [Zika virus] (SEQ ID NO: 54)

IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCVTVMAQDKPTVD IELVT TTVSNMAEVRSYCYEASI SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKFACSKKMTGKS IQPENLEYR IMLSVHGSQHSG
MIVNDTGHETDENRAKVEITPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHD I PLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVTVEVQYAGTDGP CKVPAQMAVDMQOTLTPVGRLI TANPVI TESTENSKMM
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LELDPPEFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGARRMAVLGDTAWDEFGSVGGALNSLGKGIHQIFG
AAFKSLFGGMSWESQILIGTLLMWLGLNTKNGSISLMCLALGGVLIFLSTAVSA

isol-FSS13025.AFD30972.1.Cambodia/291-794 polyprotein, partial [Zika virus]. isol-
FSS13025.AFD30972.1.Cambodia polyprotein, partial [Zika virus].

tr{H9A910|H9A910 9FLAV Genome polyprotein (Fragment) [Zika virus] (SEQ ID NO: 55)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKP TVD IELVTTTVSNMAEVRSY CYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGHGNGCGLFGKGSLVTCAKFACSKKMTGKS TQPENLEYRTMLSVHGSQHSG
MIVNDTGHETDENRAKVET TPNSPRAFATLGGFGSLGLDCEPRTGLDFSDLYY LTMNNKHWLVHKEWFHD T PLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRL S SGHLKCRLEMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVTVEVQYAGTDGPCKVPAQMAVDMQT L TPVGRLT TANPVI TESTENSKMM
LELDPPFGDSY IVIGVGEKK I THHWHRSGS T IGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNS LGKGTHQIFG
AAFKSLFGGMSWFSQILIGTLLVWLGLNTKNGS T SLMCLALGGVLIFLSTAVSA

isol-Z1106032. ALX35660.1.Suriname/291-794 polyprotein, partial [Zika virus]. isol-
Z1106032.ALX35660.1.Suriname polyprotein, partial [Zika virus] (SEQ ID NO: 56)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKPTVD IELVT TTVSNMAEVRSYCYEASI SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKFACSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEI TPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYY LTMNNKHEWLVHKEWFEDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRL SSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLEGTVIVEVQYAGTDGPCKVPAQMAVDMOT LTPVGRLI TANPVI TES TENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGS T IGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNS LGKGIHQIFG
AAFKSLFGGMSWFSQILIGTLLMWLGLNAKNGS I SLMCLALGGVLIFLSTAVSA

is0l-Z1106033.ALX35659.1.Suriname/291-794 polyprotein [Zika virus]. isol-

Z1106033.ALX35659.1.Suriname polyprotein [Zika virus] (SEQ ID NO: 57)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCY TVMAQDKP TVDIELVT TTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKFACSKKMTGKS IQPENLEYRTMLSVHGSQHSG
MIVNDTGHETDENRAKVET TPNSPRAFATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHD I PL.PW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVTVEVQYAGTDGPCKVPAQMAVDMQT LTPVGRLI TANPVI TESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNS LGKGTHQIFG
AAFKSLFGGMSWFSOILIGTLLMWLGLNAKNGSI SLMCLALGGVLIFLSTAVSA

isol-BeH828305.AMK49165.1.Brazil/291-794 polyprotein [ Zika virus]. isol-
BcH828305.AMK49165.1.Brazil polyprotein [Zika virus] (SEQ ID NO: 58)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKPTVD IELVT TTVSNMAEVRSYCYEASI SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKFACSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEI TPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYY LTMNNKHWLVHKEWFHDIPLEPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRL SSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLEGTVIVEVQYAGTDGPCKVPAQMAVDTQTLTPVGRLI TANPVI TES TENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGS T IGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNSLGKGIHQIFG
AAFKSLFGGMSWFSQILTIGTLLMWLGLNTKNGS I SLMCLALGGVL IFLSTAVSA

isol-GD01.AMK79468.1.China/291-794 polyprotein [Zika virus]. isol-

GDO01.AMK79468.1.China polyprotein [Zika virus] (SEQ ID NO: 59)

IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKPTVDIELVTTTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKFACSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNGTGHETDENRAKVEI TPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLEMDKLRL
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KGVSYSLCTAAFTFTKIPAETLHGTIVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLITANPVITESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGDTAWDEGSVGGALNSLGKGIHQIFG
AAFKSLEGGMSWE SQILIGTLLMWLGLNTKNGSISLMCLALGGVLIFLSTAVSA

is0l-Z1106031.ALX35661.1.Suriname/291-794 polyprotein, partial [Zika virus]. isol-

Z1106031.ALX35661.1.Suriname polyprotein, partial [Zika virus] (SEQ ID NO: 60)
TRCTGVSNRDFVEGMSGGTWVDVVILEHGGCYTVMAQDKP TVD TELVTTTVSNMAEVRSYCYEASTSDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKFACSKKMTGKS TQPENLEYRTMLSVHGSQHSG
MIVNDTGHETDENRAKVET TPNSPRAFATLGGFGSLGLDCEPRTGLDFSDLYY LTMNNKHWLVHKEWFHD T PT.PW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLEMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVTVEVQYAGTDGPCKVLAQMAVDMQTLTPVGRLT TANPVI TESTEN SKMM
LELDPPFGDSY IVIGVGEKK I THHWHRSGS T TGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNS LGKGTHQIFG
AAFKSTFGGMSWFSQILIGTLLMWLGLNTKNGS T STMCLALGGVLIFLS TAVSA

ACD75819.1.Micronesia/291-794 polyprotein [Zika virus]. ACD75819.1.Micronesia
polyprotein [Zika virus]. trB3U3M3|B3U3M3 9FLAV Genome polyprotein [Zika virus]
(SEQ ID NO: 61)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKPAVD IELVT TTVSNMAEVRSYCYEASI SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKFACSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEI TPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYY LTMNNKHWLVHKEWFHDIPLEPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRL SSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLEGTVIVEVQYAGTDGPCKVPAQMAVDMQOTLTPVGRLI TANPVI TES TENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGS T IGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNSLGKGIHQIFG
AAFKSLFGGMSWFSQILTIGTLLVWLGLNTKNGS I SLTCLALGGVL IFLSTAVSA

KU681082.3/308-811 Zika virus isolate Zika virus/H .sapiens-tc/PHL/2012/CPC-0740,

Philippines, polyprotein, from complete genome (SEQ ID NO: 62)

IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKPTVDIELVTTTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKFACSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEI TPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLEMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVGRLI TANPVITESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNSLGKGIHQIFG
AAFKSLFGGMSWFSQILIGTLLVWLGLNTKNGSI SLTCLALGGVLIFLSTAVSA

isol-Zika virus%H.sapiens-tc%PHL%2012%CPC-0740.AMD61711.1.Philippines/291-794
polyprotein [Zika virus]. isol-Zika virus%H.sapiens-tc%PHL%2012%CPC-
0740.AMDG61711.1.Philippines polyprotein [Zika virus] (SEQ ID NO: 63)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKP TVDIELVT TTVSNMAEVRSYCYEAST SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKFACSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDTGHETDENRAKVEI TPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWFHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVIL.GSQEGAVHTATAGALEAEMDGAKGRT, SSGHTKCRLKMDKL.RT,
KCGVSYSLCTAAFTFTKIPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMQTLTPVCRLI TANPVI TESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGD TAWDFGSVGGALNS LGKGIHQIFG
AAFKSLFGGMSWFSQILIGTLLVWLGLNTKNGSISLTCLALGGVLIFLSTAVSA

isol-BeH823339.AMK49164.2.Brazil/291-794 polyprotein [Zika virus]. isol-

BeH&23339.AMK49164.2.Brazil polyprotein [Zika virus] (SEQ ID NO: 64)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKPTVDIELVS TTVSNMAEVRSYCYEATI SDIASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKFACSKKMTGKS IQPENLEYRIMLSVHGSQHSG
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MIVNDTGHETDENRAKVEITPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLVHKEWEHDIPLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTAVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLHGTVIVEVQYAGTDGPCKVPAQMAVDMOTLTPVGRLITANPVITESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGDTAWDEGSVGGALNSLGKGIHQIFG
AAFKSLEGGMSWE SQILIGTLLMWLGLNTKNGSISLMCLALGGVLIFLSTAVSA

isol-P6-740.AEN75264.1.Malaysia/291-794 polyprotein, partial [Zika virus]. isol-P6-
740.AEN75264.1.Malaysia polyprotein, partial [Zika virus]. trfH8XX11 H8XX11 9FLAV
Genome polyprotein (Fragment) [Zika virus] (SEQ ID NO: 65)
IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCYTVMAQDKPTVDIELVTI TTVSNMAEVRSYCYEASI SDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLFGKGSLVTCAKFACSKKMTGKS IQPENLEYRIMLSVHGSQHSG
MIVNDXGHETDENRAKVEI TPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYY LTMNNKHWLVHKEWFEDI PLPW
HAGADTGTPHWNNKEALVEFKDAHAKRQTVVVLGSQEGAVHTALAGALEAEMDGAKGRL SSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETLEGTVIVEVQYAGTDGPCKVPAQMAVDMOTLTPVGRLI TANPVI TES TENSKMM
LELDPPFGDSYIVIGVGDKKITHHWXRSGS TIGKAFEATVRGAKRMAVLGDTAWDFGSVGGALNS LGKGIHQIFG
AAFKSLFGGMSWFSQILIGTLLVWLGLNTKNGSISLTCLALGGVLIFLSTAVSA

KU744693.1/326-829 Zika virus isolatc VE_Ganxian, China, polyprotein, from complcte
genome (SEQ ID NO: 66)

IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCVTAMAQDKPTVDIELVITIVSNMAEVRSYCYEASTISDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLEFGKGSLVICAKFACSKKMTGKSIQPENLEYRIMLSVHGSQHSG
MLVNDTGHETDENRAKVEITPNSPRAEATLGGFGSLGLDCEPRTIGLDESDLYYLTMNNKHWLAHKEWEFHDIPLPW
HAGAATGTPHWNNKEALVEFKDAHAKRQTIVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETVDGTVIVEGQYGGTDGPCKVPAQMAVDMQTLTPVGRLI TANPVITESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGDTAWDEGSVGGALNSLGKGIHQIIG
AAFKSLEGGMSWE SQILIGTLLMWLGLNTKNGSISLMCLALGGVLIFLSTAVSG

isol-VE_Ganxian. AMK79469.1.China/291-794 polyprotein [Zika virus]. isol-
VE_Ganxian.AMK79469.1.China polyprotein [Zika virus] (SEQ ID NO: 67)

IRCIGVSNRDFVEGMSGGTWVDVVLEHGGCVTAMAQDKPTVDIELVITIVSNMAEVRSYCYEASTISDMASDSRCP
TQGEAYLDKQSDTQYVCKRTLVDRGWGNGCGLEFGKGSLVICAKFACSKKMTGKSIQPENLEYRIMLSVHGSQHSG
MLVNDTGHETDENRAKVEITPNSPRAEATLGGFGSLGLDCEPRTGLDFSDLYYLTMNNKHWLAHKEWEHDIPLPW
HAGAATGTPHWNNKEALVEFKDAHAKRQTIVVVLGSQEGAVHTALAGALEAEMDGAKGRLSSGHLKCRLKMDKLRL
KGVSYSLCTAAFTFTKIPAETVDGTIVIVEGQYGGTDGPCKVPAQMAVDMQOTLTPVGRLITANPVITESTENSKMM
LELDPPFGDSYIVIGVGEKKITHHWHRSGSTIGKAFEATVRGAKRMAVLGDTAWDEGSVGGALNSLGKGIHQIIG
AAFKSLEGGMSWE SQILIGTLLMWLGLNTKNGSISLMCLALGGVLIFLSTAVSG

In somc embodiments, the Zika virus has an cnvelope (E) protein with an amino acid
sequence provided by any one of SEQ ID NO: 12-67. In some embodiments, the E protein
sequence is at least 95%, 96%, 97%, 98%, 99%, 99.5%, 99.6%, 99.7%, 99.8% or 99.9%
identical to the E protein sequence provided by any one of the amino acid sequences SEQ ID
NO: 12-67.

The terms "identical” or percent "identity" in the context of two or more nucleic acids
or amino acid sequences refer to two or more sequences or subsequences that are the same.
Two sequences are "substantially identical” if two sequences have a specified percentage of

amino acid residues or nucleotides that are the same (e.g., at least 80%, 85%, 90%, 95%,
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96%, 97%, 98%, or 99% identity) over a specified region or over the entire sequence, when
comparcd and aligned for maximum corrcspondence over a comparison window, or
designated region as measured using one of the following sequence comparison algorithms or
by manual alignment and visual inspection. Optionally, the identity exists over a region that
is at least about 50 nucleotides (or 10 amino acids) in length, or more preferably over a region
that is 100 to 500 or 1000 or morc nuclcotides (or 20, 50, 200 or morc amino acids) in length.
In some embodiments, the identity exists over the length of a protein, such as the E protein.
For sequence comparison, typically one sequence acts as a reference sequence, to
which test sequences are compared. Methods of alignment of sequences for comparison are
well known in the art. See, e.g., by the local homology algorithm of Smith and Waterman
(1970) Adv. Appl. Math. 2:482c¢, by the homology alignment algorithm of Needleman and
Wunsch, J. Mol. Biol. 48:443, 1970, by the search for similarity method of Pearson and
Lipman. Proc. Natl. Acad. Sci. USA 85:2444, 1988, by computerized implementations of
these algorithms (GAP, BESTFIT, FASTA, Jalview and TFASTA in the Wisconsin Genetics
Software Package, Genetics Computer Group. 575 Science Or., Madison. WI), by multi
sequence alignment implementation using e.g. CLUSTALW (Larkin et al., (2007).
Bioinformatics, 23, 2947-2948.) or MAFFT (Katoh & Toh 2008 Briefings in Bicinformatics

9:286-298), or by manual alignment and visual inspection (see. e.g., Brent et al., Current
Protocols in Molecular Biology, John Wiley & Sons, Inc. (Ringbou ed., 2003)). Two
examples of algorithms that are suitable for determining percent sequence identity and
sequence similarity are the BLAST and BLAST 2.0 algorithms, which are described in
Altschul et al., Nuc. Acids Res. 25:3389-3402, 1977; and Altschul et al., J. Mol. Biol.
215:403-410, 1990, respectively.

Aspects of the disclosure relate to methods of producing a Zika virus in Vero tissue
culture cells. Vero cells are a commonly used tissue culture cell line derived from the kidney
of an African green monkey. The Vero cells used in the methods described herein are the
VERO (WHO) cell line, obtained from the Health Protection Agency general cell collection
under catalogue number 83020401.

Vero cells can be grown to confluent monolayers, for example in tissue culture flasks;
in suspension (on microcarriers), for example in roller bottles; or in any other cell culture
system for viral production. In some embodiments, the Vero cells are grown in a bioreactor

for viral production. For plaque assays or plaque reduction neutralization test (PRNT), Vero
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cells are grown in monolayers in tissue culture flasks, dishes, or wells of a plate. To infect
the Vero cells with the Zika virus, the culture medium is inoculated with Zika virus and the
cells are incubated with the Zika virus for a period of time. The cells may be washed after
inoculation to remove any virus that did not adsorb to the cells in a given amount of time.

The methods provided herein involve passaging the Zika virus in Vero cells. As used
herein, the terms “passage” or “passaging” refer to infecting a population of Vero cells with
Zika virus and subsequently inoculating a second population of Vero cells with Zika virus
produced by infection of the first Vero cell population. In some embodiments, a portion of
the culture medium from the infected Vero cells (containing Zika virus that was released
from the infected cells) is used to inoculate a second population of Vero cells. This is
referred to as one passage or one round of passaging. The passaging may be performed
serially, for example, a portion of the culture medium from the infected second population of
Vero cells is used to inoculate a third population of Vero cells, and so on. In some
embodiments, Zika virus obtained from a single plaque is used to inoculate another
population of cells.

In some embodiments, the Zika virus is passaged in Vero cells several times, such as
atleast4, 5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30,31, 32, 33, 34, 35, 36, 37, 38, 39, or 40 times. In some embodiments, the Zika virus is
passaged in Vero cells at least 4 times. In some embodiments, the Zika virus is passaged in
Vero cells at least 30 times.

In some embodiments, the Vero cells are incubated for at least 2 days after
inoculation with the Zika virus to allow for viral production, prior to passaging. In some
embodiments, the Vero cells are incubated for at least 3,4, 5, 6, 7, 8, 9, 10 or more than 10
days e.g. at least 20 days after inoculation with the Zika virus prior to passaging. The number
of days the Vero cells are incubated after viral inoculation may depend on factors such as the
multiplicity of infection used to inoculate the cells and the viral titer desired in the culture
medium. Serial passaging of the Zika virus in Vero cells may result in generation of a Vero
cell adapted Zika virus strain.

The culture medium from the infected Vero cells may be harvested (collected) to
obtain the Zika virus. In some embodiments, the culture medium is harvested from infected
Vero cells and is replaced with fresh culture medium, which is then harvested after another

period of time. In some embodiments, the culture medium harvested from infected Vero cells
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is pooled from independent Vero cell cultures and/or from independent days. Harvesting can
be repeated up to 4 times by 8 or 9 days post infection, for cxample, and result in a high yicld
of virus per unit cell culture. The harvested culture medium can be stored at +4°C prior to
purification of the virus from the culture medium.

In some embodiments, debris from infected and lysed Vero cells may be removed
from the harvested culture medium, referrcd to as a “clarification” of the culture medium.
The harvested culture medium may be clarified by common methods known in the art, such
as low-speed centrifugation, for example, at 1500 g for 10 min, and/or by filtration through a
filter of pore size 0f 0.45 um. The harvested culture medium can be stored at +4°C prior to
concentration.

To concentrate the titer of the virus in the harvested culture medium, it may be
subjected to concentration by any method known in the art. For example, the harvested
culture medium may be concentrated by methods including, without limitation, ultrafiltration,
ultracentrifugation, centrifugal concentrator, vacuum centrifugation, and lyophilization. In
some embodiments, the harvested culture medium is concentrated by ultrafiltration and the
retentate containing the Zika virus is collected. In some embodiments, the harvested culture
medium is concentrated by precipitation in which polyethylene glycol (PEG) 8000 is
dissolved in the culture medium (up to 10%) and the precipitate is dissolved in a buffer, for
example phosphate-buffered saline (PBS, pH 7.0).

The harvested culture medium may be precipitated to produce a Zika virus
supernatant. In some embodiments, the harvested culture medium is precipitated to remove
Vero cell DNA and other undesired material, such as Vero cell debris, from the harvested
culture medium. In some embodiments, the harvested culture medium is concentrated prior
to precipitation. In some embodiments, the harvested culture medium is precipitated by
adding protamine sulfate to the harvested culture medium and incubating the mixture, for
example at +4°C or on ice. In some embodiments, the harvested culture medium is treated
with benzonase to remove Vero cell DNA and other undesired material, such as Vero cell
debris, from the harvested culture medium. In some embodiments, the precipitated culture
medium is centrifuged to collect precipitated material and the supernatant containing the Zika
virus, referred to as a “Zika virus supernatant,” is collected.

The Zika virus supernatant may be further purified after precipitation, for example

density gradient ultracentrifugation. In some embodiments, the Zika virus supernatant is
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further purified by sucrose gradient. Fractions may be collected from the sucrose gradients
and assaycd for presence of the Zika virus. Mcthods for assaying for virus positive fractions
include plaque assay, hemagglutination assay, polyacrylamide gel electrophoresis, and
antigen assays such as Western blotting and ELISA’s. The fractions containing Zika virus
may be pooled based on titer of the virus and level of other impurities. The level or amount
of impuritics present in the Zika virus supernatant can be estimated by testing for Vero cell
DNA and/or Vero cell protein.

To achieve a safe vaccine or composition for the administration to subjects, the Zika
virus supernatant is inactivated. As used herein, the terms “inactivated” and “optimally
inactivated” may be used interchangeably and refer to a process (or its result) by which the
virus is rendered unable to infect a host cell (non-infectious), but that does not affect or
substantially affect the antigenicity of the virus, for example, the immunogenic antigens
exposed on the surface of the Zika virus are able to stimulate an immune response in a
subject (e.g., antigen-specific antibodies). By “does not affect or substantially affect the
antigenicity of the virus” is meant that the inactivated Zika virus retains at least 50%, at least
55%, at least 60%, at least 65%, at least 70%, at least 75%, at least 80%, at least 85%, at least
90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%, or even essentially
100% of the antigenicity of a Zika virus that is not subjected to inactivation.

A variety of methods are known in the art for inactivating viruses. In some
embodiments, the Zika virus is inactivated by chemical inactivation, thermal inactivation, pH
inactivation, or UV inactivation.

In some embodiments, the inactivating is by chemical inactivation and involves
contacting the Zika virus with one or more chemical inactivation agent for a period of time
under conditions such that the virus is inactivated but the antigenic epitopes are substantially
intact. In some embodiments, the Zika virus is inactivated for a period of time that is longer
than is required to completely inactivate the Zika virus. In some embodiments, the Zika virus
supernatant is inactivated for the number of days required to inactivate the virus plus at least
one additional day. Samples of the Zika virus supernatant may be taken at one or more times
throughout the inactivation process and assessed for viral viability (infectivity) by any
method known in the art, such as by infecting a monolayer of host cells (i.e., plaque assay).

Using such a procedure, the period of time that is required to completely inactivate the Zika
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virus can be determined, and a longer period of time is selected to ensure complete
inactivation.

In some embodiments, the Zika virus is contacted with a chemical inactivation agent
for between 1 day and 50 days, between 2 days and 40 days, between 2 days and 30 days,
between 2 days and 20 days, between 2 days and 10 days, between 3 days and 9 days,
between 4 days and 8 days, between 5 days and 7 days, between 2 days and 5 days, or
between 5 and 10 days. In some embodiments, the Zika virus is contacted with one or more
chemical inactivation agents for at least 1 day, 2 days, 3 days, 4 days, 5 days, 6 days, 7 days,
8 days, 9 days, 10 days, 11 days, 12 days, 13 days, 14 days, 15 days, 16 days, 17 days, 18
days, 19 days, 20 days, 21 days, 22 days, 23 days, 24 days, 25 days, 26 days, 27 days, 28
days, 29 days, 30 days, 31 days, 32 days, 33 days, 34 days, 35 days, 36 days, 37 days, 38
days, 39 days, 40 days, 41 days, 42 days, 43 days, 44 days, 45 days, 46 days, 47 days, 48
days, 49 days, or at least 50 days.

In some embodiments, the chemical inactivation is performed at about +5°C, +10°C,
+15°C, +20°C, +25°C, +30°C, +35°C, +40°C, or about +45°C. In some embodiments, the
chemical inactivation is performed at about +4°C. In some embodiments, the chemical
inactivation is performed at about +22°C.

Any chemical inactivation agent known in the art may be suitable for inactivating the
Zika virus in the methods described herein. It will be appreciated by one of skill in the art
that factors such as the chemical inactivation agent and the temperature at which inactivation
is performed may affect the length of time (number of days) required to completely inactivate
the Zika virus. Examples of chemical inactivation agents include, without limitation,
formaldehyde, enzymes, B-propiolactone, ethanol, trifluroacetic acid, acetonitrile, bleach,
urea, guanidine hydrochloride, tri-n-butyl phosphate, ethylene-imine or a derivatives thereof,
and organic solvents such as Tween, Triton, sodium deoxycholate, and sulphohetain.

In some embodiments, the inactivating agent is neutralized after chemical inactivation
of the virus. In some embodiments, the inactivating agent is formaldehyde and is neutralized
after chemical inactivation using sodium thiosulphate or sodium metabisulfite.

In some embodiments, the Zika virus is inactivated by thermal inactivation. In some
embodiments, the thermal inactivation involves exposing the Zika virus to heat, such as dry
heat or vapor heat, for a period of time. In some embodiments, the thermal inactivation
involves exposing the Zika virus to temperatures of about +40°C, +45°C, +50°C, +55°C,
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+60°C, +65°C, +70°C, +75°C, +80°C, +85°C, +90°C,+ 95°C, or about +100°C. In some
cmbodiments, the Zika virus is ¢xposcd to hcat for at Icast 5 hours, 6 hours, 7 hours, § hours,
9 hours, 10 hours, 11 hours, 12 hours, 13 hours, 14 hours, 15 hours, 16 hours, 17 hours, 18
hours, 19 hours, 20 hours, 21 hours, 22 hours, 23 hours, 24 hours, 36 hours, 48 hours, 60
hours, 72 hours, 84 hours, about 96 hours, or longer. A preferred thermal inactivation
involves cxposing the Zika virus to temperaturcs of about +56°C for 60 minutcs.

In some embodiments, the Zika virus is inactivated by exposing the virus to acidic or
alkaline conditions for a period of time such that the virus is completely inactivated. The pH
of'a Zika virus preparation may be adjusted to a desired pH, for example by the addition of an
acid, a base, or a buffer with a particular pH to the virus preparation. In some embodiments,
the virus is inactivated at an acidic pH of about 2, 2.5, 3, 3.5, 4, 4.5, 5 or about 5.5. In other
embodiments, the virus is inactivated at an alkaline pH of about &, 8.5, 9, 9.5, 10, or about
10.5.

In some embodiments, the Zika virus is inactivated using UV inactivation. UV
inactivation involves exposing the Zika virus to energy-rich radiation, such as UV-A, UV-B,
or UV-C light for a period of time.

It will be appreciated that any two or more methods of inactivation may be combined
and performed concurrently or serially.

The inactivated Zika virus may be subsequently dialyzed to remove any undesired
material, including the inactivating agent and any neutralizing agent, and/or to replace the
buffer with a buffer that is pharmaceutically acceptable for administration to subjects. In
some embodiments, the inactivated Zika virus is dialyzed with PBS. In addition or
alternatively, the inactivated Zika virus may be filtered, such as sterile filtered, through a 0.22
um filter.

Any of the methods or uses described herein may be for the prevention of a Zika virus
infection in a subject. As used herein, the terms “prevent,” and “preventing,” include the
administration of a Zika virus vaccine or composition to a subject to reduce, or delay the
onset of the manifestation of clinical or subclinical symptoms, complications, pathologics or
biochemical indicia of a disease or infection, or to reduce or inhibit the spread/transmission
of the Zika virus. As used herein, antigen(s), such as an inactivated Zika virus, that is
administered to a subject prophylactically (e.g., prior to infection) may be referred to as a

vaccine.
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As described herein Zika virus may cause any of a variety of symptoms upon
infcction of a subjcect, and is gencrally charactcrized by mild fever; rash (cxanthema) on facc,
neck trunk, upper arms; headache; sensitivity to light; non-inflammatory joint pain;
conjunctivitis; lack of appetite; diarrhea; abdominal pain; and/or dizziness. Zika virus
infection during pregnancy is likely associated with microcephaly in the fetus/neonate. There
is also a probablc association between the onsct of Guillain-Barré syndrome or symptoms
thereof. Diagnosis of Zika virus infection in subjects exposed to Zika virus or suspected of
being exposed to Zika virus involves detecting the presence of virus-specific antibodies
and/or molecular testing, such as PCR or real-time PCR detection of Zika virus.

Provided herein are methods for administering a dose of a therapeutically effective
amount of a Zika virus vaccine to a subject in need thereof. In some embodiments, the
subject is a mammalian subject, such as a human, non-human primate, rodent, rabbit, sheep,
dog, cat, horse, or cow. In some embodiments, the subject is a mouse. In some
embodiments, the subject is a human subject, such as a child, an adult, or an elderly adult. In
some embodiments, the subject is a female subject. In some embodiments, the subject is
pregnant or planning on becoming pregnant. In some embodiments, the subject is at risk of
being exposed to Zika virus. In some embodiments, the subject is living in or traveling to an
arca where Zika virus is present or is thought to be present. In some embodiments, the
subject is living in or traveling to an area that is experiencing a Zika virus infection outbreak.
In some embodiments, the subject is living in or traveling to an area where an arthropod
vector capable of transmitting the Zika virus vector is present or is thought to be present.

Any of the Zika virus vaccines or compositions described herein may be administered
to a subject in a therapeutically effective amount or a dose of a therapeutically effective
amount. As used herein, a “therapeutically effective amount” of vaccine is any amount that
results in a desired response or outcome in a subject, such as those described herein,
including but not limited to prevention of infection, an immune response or an enhanced
immune response to Zika virus, or prevention or reduction of symptoms associated with Zika
disease.

In some embodiments, the therapeutically effective amount of a Zika virus vaccine or
composition described herein is an amount sufficient to generate antigen-specific antibodies
(e.g., anti-Zika virus antibodies). In some embodiments, the therapeutically effective amount

is sufficient to seroconvert a subject with at least 70% probability. In some embodiments, the
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therapeutically effective amount is sufficient to seroconvert a subject with at least 75%, 80%,
85% 90%, 95%, 96%, 97%, 98%, or at lcast 99% probability. Whether a subjcct has been
seroconverted can be assessed by any method known in the art, such as obtaining a serum
sample from the subject and performing an assay to detect anti-Zika virus antibodies. In
some embodiments, a subject is seroconverted if a serum sample from the subject contains an
amount of anti-Zika virus antibodics that surpasscs a threshold or predetermined bascline. A
subject is generally considered seroconverted if there is at least a 4-fold increase in anti-Zika
virus antibodies (i.e., anti-Zika E protein IgG antibodies) present in a serum sample from the
subject as compared to a serum sample previously taken from the same subject.

In some embodiments, seroconversion of a subject is assessed by performing a plaque
reduction neutralization test (PRNT). Briefly, PRNT is used to determine the serum titer
required to reduce the number of Zika virus plaques by 50% (PRNT50) as compared to a
control serum/antibody. The PRNT50 may be carried out using monolayers of Vero cells or
any other cell type/line that can be infected with Zika virus. Sera from subjects are diluted
and incubated with live, non-inactivated Zika virus. The serum/virus mixture may be applied
to the Vero cells and incubated for a period of time. Plaques formed on the Vero cell
monolayers are counted and compared to the number of plaques formed by the Zika virus in
the absence of serum or a control antibody. A threshold of neutralizing antibodies of 1:10
dilution of serum in a PRNTS50 is generally accepted as evidence of protection (Hombach et.
al. Vaccine (2005) 23:5205-5211).

In some embodiments, the Zika virus may be formulated for administration in a
composition, such as a pharmaceutical composition. The term “pharmaceutical composition”
as used herein means a product that results from the mixing or combining of at least one
active ingredient, such as an inactivated Zika virus, and one or more inactive ingredients,
which may include one or more pharmaceutically acceptable excipient.

Pharmaceutical compositions of the invention, including vaccines, can be prepared in
accordance with methods well known and routinely practiced in the art (see e.g., Remington:
The Science and Practice of Pharmacy, Mack Publishing Co. 20th ed. 2000; and Ingredients
of Vaccines — Fact Sheet from the Centers for Disease Control and Prevention, e.g., adjuvants
and enhancers such as alum to help the vaccine improve its work, preservatives and
stabilizers to help the vaccine remain unchanged (e.g., albumin, phenols, glycine)).
Pharmaceutical compositions are preferably manufactured under GMP conditions. Typically
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a therapeutically effective dose of the inactivated Zika virus preparation is employed in the
pharmaccutical composition of the invention. The inactivated Zika virus is formulated into
pharmaceutically acceptable dosage forms by conventional methods known to those of skill
in the art. Dosage regimens are adjusted to provide the optimum desired response (e.g., the
prophylactic response).

Dosages of the active ingredicnts in the pharmaccutical compositions of the present
invention can be varied so as to obtain an amount of the active ingredient which is effective
to achieve the desired pharmaceutical response for a particular subject, composition, and
mode of administration, without being toxic to the subject. The selected dosage level
depends upon a variety of pharmacokinetic factors including the activity of the particular
compositions of the present invention employed, the route of administration, the time of
administration, the rate of excretion of the particular compound being employed, the duration
of the treatment, other drugs, compounds and/or materials used in combination with the
particular compositions employed, the age, sex, weight, condition, general health and prior
medical history of the subject being treated, and like factors.

A physician, veterinarian or other trained practitioner, can start doses of the
inactivated Zika virus vaccine employed in the pharmaceutical composition at levels lower
than that required to achieve the desired therapeutic effect and gradually increase the dosage
until the desired effect (e.g., production of anti-Zika virus antibodies) is achieved. In general,
effective doses of the compositions of the present invention, for the prophylactic treatment of
groups of people as described herein vary depending upon many different factors, including
means of administration, target site, physiological state of the patient, whether the patient is
human or an animal, other medications administered, and the titer of anti-Zika virus
antibodies desired. Dosages need to be titrated to optimize safety and efficacy. In some
embodiments, the dosing regimen entails subcutanecous or intramuscular administration of a
dose of inactivated Zika virus twice, once at day 0 and once at about day 7. In some
embodiments, the dosing regimen entails subcutaneous administration of a dose of
inactivated Zika virus twice, once at day 0 and once at about day 14. In some embodiments,
the dosing regimen entails subcutaneous administration of a dose of inactivated Zika virus
twice, once at day 0 and once at about day 28. In some embodiments, the inactivated Zika

virus is administered to the subject once.
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Any of the Zika virus vaccines or compositions described herein may be administered
to a subjcct with, prior to, or aftcr administration of onc or morc adjuvants. An adjuvant is a
molecule that enhances a response in a subject, such as an immune response, to an antigen or
other molecule. In some embodiments, an adjuvant may stabilize an antigen or other
molecule. Determining whether a Zika virus vaccine or compositions thereof are
administcred with an adjuvant depends on various factors (c.g., type and cxtent of responsc
desired) and will be evident to one of skill in the art. In some embodiments, administering
any of the Zika virus vaccines or compositions described herein with, prior to, or after
administration of an adjuvant may enhance the production of virus neutralizing (anti-Zika
virus) antibodies. In some embodiments, a subject that is administered any of the Zika virus
vaccines or compositions described herein with, prior to, or after administration of an
adjuvant may only require a single administration of the Zika virus vaccine or composition to
be seroconverted (produce a level of anti-Zika virus antibodies). Examples of adjuvants may
include, without limitation, aluminium salt (aluminium hydroxide or aluminium phosphate),
calcium phosphate hydroxide, paraffin oil, killed bacteria, bacterial toxins, toxoids, subunits
of bacteria, squalene, thimerosal, detergents, IL-1, IL-2, 1L-12, 2-component adjuvants, such
as 2-component adjuvants containing an antibacterial peptide and a TLR9 agonist (e.g.,
IC31®), and combinations such as Freund's complete adjuvant and Freund's incomplete
adjuvant. In some embodiments, the Zika virus vaccines or compositions is administered
with aluminium hydroxide. In some embodiments, the inactivated Zika virus vaccine or
composition is administered with aluminium phosphate salt.

In some embodiments, the adjuvant is comprised of two components. In some
embodiments, the 2-component adjuvant comprises an antibacterial peptide and a TLR9
agonist. In some embodiments, the antibacterial peptide is provided by the amino acid
sequence KLKL;KLK (SEQ ID NO: 68). In some embodiments, the TLRY agonist is a
deoxyinosine-containing immunostimulatory oligodeoxynucleic acid molecule (I-ODN). In
some embodiments, the [-ODN comprises the nucleic acid sequence (dIdC);3 (SEQ ID NO:
69). In some embodiments, the adjuvant is IC31®. In some embodiments, the adjuvant is in
nanoparticle form (See, e.g., US Patent No. 8,765,148 B2, incorporated by reference in its
entirety). In some embodiments, the adjuvant is IC31®, i.e. KLKLsKLK (SEQ ID NO: 68)
and the nucleic acid sequence (d1dC);3 (SEQ ID NO: 69), in combination with an aluminium
salt such as aluminium hydroxide.
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The Zika virus vaccines or compositions described herein may be administered to a
subjcct concomitantly with onc or morc vaccing to another infectious agent, such as another
infectious agent is that present or thought to be present in the same geographic arca as Zika
virus. In some embodiments, the other infectious agent is one that the subject is also at risk
of being in contact with. In some embodiments, the other infectious agent is transmitted by
the samce arthropod vector as Zika virus. In some ecmbodiments, the other infectious agent is
Japanese Encephalitis virus, Yellow Fever virus, Dengue virus and/or Chikungunya virus.

Also within the scope of the present disclosure are kits for use in prophylactically
administering to a subject, for example to prevent or reduce the severity of Zika virus
infection. Such kits can include one or more containers comprising a composition containing
inactivated Zika virus, such as an inactivated Zika virus vaccine. In some embodiments, the
kit may further include one or more additional containing comprising a second composition,
such as a second vaccine. In some embodiments, the second vaccine is a vaccine for another
arbovirus. In some embodiments, the second vaccine is a Dengue virus vaccine and/or a
Chikungunya virus vaccine.

In some embodiments, the kit can comprise instructions for use in accordance with
any of the methods described herein. The included instructions can comprise a description of
administration of the composition containing inactivated Zika virus to prevent, delay the
onset, or reduce the severity of Zika virus infection. The kit may further comprise a
description of sclecting a subject suitable for administration based on identifying whether that
subject is at risk for exposure to Zika virus or contracting a Zika virus infection. In still other
embodiments, the instructions comprise a description of administering a composition
containing inactivated Zika virus to a subject at risk of exposure to Zika virus or contracting
Zika virus infection.

The instructions relating to the use of the composition containing inactivated Zika
virus generally include information as to the dosage, dosing schedule, and route of
administration for the intended treatment. The containers may be unit doses, bulk packages
(e.g., multi-dose packages) or sub-unit doses. Instructions supplied in the kits of the
invention are typically written instructions on a label or package insert (e.g., a paper sheet
included in the kit), but machine readable instructions are also acceptable.

The kits of the present disclosure are in suitable packaging. Suitable packaging
includes, but is not limited to, vials, bottles, jars, flexible packaging, and the like. Also
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contemplated are packages for use in combination with a specific device, such as a syringe or
an infusion device. The containcr may have a sterile access port, for cxample the container
may be a vial having a stopper pierceable by a hypodermic injection needle. At least one

active agent in the composition is an inactivated Zika virus, as described herein.

This invention is not limited in its application to the dctails of construction and the
arrangement of components set forth in the following description or illustrated in the
drawings. The invention is capable of other embodiments and of being practiced or of being
carried out in various ways. Also, the phraseology and terminology used herein is for the

purpose of description and should not be regarded as limiting. The use of “including,”

< 29 <l

“comprising,” or “having,” “containing,” “involving,” and variations thereof herein, is meant
to encompass the items listed thereafter and equivalents thereof as well as additional items.

Unless otherwise defined herein, scientific and technical terms used in connection
with the present disclosure shall have the meanings that are commonly understood by those
of ordinary skill in the art. Further, unless otherwise required by context, singular terms shall
include pluralities and plural terms hall include the singular. The methods and techniques of
the present disclosure are generally performed according to conventional methods well-
known in the art. Generally, nomenclatures used in connection with, and techniques of
biochemistry, enzymology, molecular and cellular biology, microbiology, virology, cell or
tissue culture, genetics and protein and nucleic chemistry described herein are those well-
known and commonly used in the art. The methods and techniques of the present disclosure
are generally performed according to conventional methods well known in the art and as
described in various general and more specific references that are cited and discussed
throughout the present specification unless otherwise indicated.

The present invention is further illustrated by the following examples, which in no
way should be construed as further limiting. The entire contents of all of the references
(including literature references, issued patents, published patent applications, and co-pending
patent applications) cited throughout this application are hereby expressly incorporated by
reference, in particular for the teaching that is referenced hereinabove. However, the citation

of any reference is not intended to be an admission that the reference is prior art.
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EXAMPLES

Example 1: Adaptation of Zika Virus in Vero cells

Vero cell monolayers are inoculated with Zika virus. The infected cell cultures are
grown in 25 cm” culture flasks containing 5 mL of nutrient media consisting of Eagle's
minimal essential media (EMEM) supplemented with 10% fetal bovine serum (FBS) in an
atmosphere of about 5% CO, in air and at a temperature no higher than about +35°C. Viral
replication is monitored by microscopic observation of cytopathic effect (CPE) and various
assays for the presence of viral antigen including hemadsorption assay (HA), plaque assay,
and enzyme linked immunoadsorbant assay (ELISA). Zika virus is harvested at day e.g. day
1 and/or 2 or other day, e.g. 3,4, 5, 6, 7, 8, 9, 10 post infection when the culture showed peak
of virus titer, and culture media is clarified by centrifugation to remove cell debris. The
clarified supernatant is used to inoculate additional Vero cell monolayers in order to amplify
the virus. Subsequent serial passages are conducted up to 30 passages by successive virus
infection, titration, and plaque-purification as described above. The viral yield in the culture

media is quantified by plaque assay.

Example 2: Virus growth and purification

For viral production and subsequent purification, Vero cells are grown in Eagle's
minimal essential medium (EMEM) containing 10% fetal bovine serum (FBS). Roller bottle
cultures of Vero cell monolayers are infected with Zika virus at a multiplicity of infection
(moi) of 0.01 to 1 plaque forming units (pfu) per cell. After 2 hours of virus adsorption, the
cultures are washed 3 times with PBS and fed with EMEM without FBS and incubated at
+35°C with 5% CO,. Infected Vero cell cultures are incubated until the virus titer reaches a
desired level.

The culture medium is harvested and may be pooled from independent harvest days
and then centrifuged at 8,000 rpm for 15 minutes in standard centrifuge. The supernatants
are then filtered through a 0.45 um filter. Virus culture supernatants are concentrated by
ultrafiltration (Ultrasette, Filtron, 100k) or precipitation with PEG. The virus precipitated by
PEG is collected by centrifugation and resuspended in PBS or STE (10 mM Tris pH 7.2,

1 mM EDTA, 150 mM NaCl) buffer. Retentate after ultrafiltration is concentrated to 250 mL

and the cassette is washed with 100 mL of PBS. Virus concentrates are precipitated by
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chilling in the ice for 2 hours after adding 0.5-2 mg/mL of protamine sulfate. The
precipitated concentrates arc centrifuged at 10,000 rpm for 5 minutes in standard centrifuge
to obtain the supernatant containing the virus. The concentrated viruses are purified by ultra-
centrifugation on sucrose gradients at 38,000 g for 18 hours.

Fractions are subjected to analysis by SDS-PAGE. Envelope antigens (E) may be
detected by Western blotting with anti-Zika virus monoclonal antibody. Virus positive
fractions are pooled and assayed for protein concentration, for example by Lowry method.
Purified virus is diluted with two volumes of PBS and then filtered through a 0.22 um filter.

The virus preparations are compared for relative purity using specific activity
measurements (i.e., pfu/mg protein). The purity of the Zika virus preparations are estimated

by assessing the preparations for any Vero cell DNA or protein.

Example 3: Virus Inactivation

Purified Zika virus preparations are inactivated with formaldehyde for preparation of
inactivated vaccine. Inactivation with 0.018% formaldehyde may be carried out at +22°C or
+4°C for at least 2 days, samples from the viral inactivation may be taken at different time
intervals to assess for viral viability by plaque assay. The antigenicity of the virus can also be
monitored during inactivation by testing samples with antigen dot blot assay and probing
with a polyclonal antiserum.

After compete viral inactivation, the formaldehyde is neutralized by the addition of
0.038% of sodium metabisulfite. Dialysis is performed using PBS and the preparations are

then filtered through a 0.22 pum filter.

Example 4: Immunogenicity of Vero adapted Zika virus

The immunogenicity of inactivated Zika virus preparations is assessed using a mouse
model of Zika infection. Groups of adult mice are immunized subcutaneously (s.c.) with 500,
50, or 5 ng of inactivated Zika virus with adjuvant (e.g. aluminium hydroxide with or without
IC31®), or without adjuvant. An additional group of mice receive PBS as a negative control.
Each group is administered the indicated inoculum at t=0 and in some cases also at three to
four weeks later (t=3/4). Beginning approximately three weeks after administration of the
last immunization, serum samples are obtained from each of the mice at regular intervals.

The serum samples are tested for the presence of neutralizing antibodies using PRNT.
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The in vivo protective efficacy of the inactivated Zika virus preparations is also
asscssed using a mousc modcel of Zika infcction, i.e. IFN-alpha/beta receptor knock-out mice

(A129) (see e.g. Dowall et al., 4. March 2016, http://dx.doi.org/10.1101/042358) or blocking

of the IFN-alpha/beta receptor by administration ot anti-IFN-alpha/beta receptor monoclonal
antibodies to C57BL/6 or BALB/c mice (see e.g. Pinto et al., 7. December 2011, DOL:
10.1371/journal.ppat.1002407). For protection assays, groups of 10 three- to eight-weeks-old
A129, C57BL/6 of BALB/c mice are inoculated subcutaneously in the hindquarters with
inactivated Zika virus with adjuvant (aluminium hydroxide) or without adjuvant at t=0. Age-
matched controls are inoculated with PBS or non-specific antigens in alum. Mice are
optionally boosted with a second administration of the indicated inoculation three to four
weeks later. The mice are then challenged subcutaneously at three to eight weeks post
immunization by inoculation with a deadly dose of live Zika virus. One day prior to challenge
of C57BL/6 and BALB/c mice, they are passively administered (intraperitoneally) with anti-
IFN-alpha/beta receptor monoclonal antibodies. Challenged mice are monitored daily for
morbidity and mortality for up to twenty-one days. Another alternative is to challenge

intracranially adult vaccinated/non-vaccinated adult mice and observe protection.
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Further more detailed aspects of the invention:

Al. A Zika virus vaccine comprising an optimally inactivated Zika virus particle, wherein
the Zika virus particle is able to seroconvert a subject that is administered the Zika virus

vaccine with at least a 70% probability.

A2, The Zika virus vaccine of claim A1, wherein the Zika virus particle is able to
seroconvert the subject that is administered the Zika virus vaccine with at least a 80%, 85%,
90%, or 95% probability.

A3.  The vaccine of claim Al or A2, wherein the Zika virus particle has a RNA genome
corresponding to the DNA sequence provided by any one of the nucleic acid sequences of
SEQ ID NOs: 1-11, or a variant nucleic acid sequence that is at least 88% identical to any one

of SEQ ID NOs: 1-11 and able to pack a virulent Zika virus.

A4.  The vaccine of any one of claims A1-A3, wherein the Zika virus particle has an E
protein selected from the amino acid sequences provided by any one of SEQ ID NOs: 12-67,
or a variant amino acid sequence that is at least 95% identical to any one of SEQ ID NOs: 12-

67 and able to pack a virulent Zika virus.

AS5.  The vaccine of any one of claims A1-A4, wherein the Zika virus is inactivated by

chemical inactivation, thermal inactivation, pH inactivation, or UV inactivation.

A6.  The vaccine of claim A5, wherein the chemical inactivation comprises contacting the
Zika virus with a chemical inactivation agent to completely inactivate the Zika virus as

measured by plaque assay.

A7.  The vaccine of claim A6, wherein the chemical inactivation comprises contacting the

Zika virus with formaldehyde.

A8.  The vaccine of claim A7, wherein the formaldehyde inactivation comprises contacting

the Zika virus with formaldehyde for between 2-10 days.
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A9.  The vaccine of any onc of claims A5-A8, whercin the chemical activation is

performed at about +4°C or about +22°C.

A10. The vaccine of any one of claims A1-A9, further comprising an adjuvant.

All. The vaccine of claim A10, wherein the adjuvant is an aluminum salt adjuvant.

A12. The vaccine of claim Al1, wherein the aluminum salt adjuvant is aluminium

hydroxide or aluminium phosphate salt.
A13. The vaccine of any one of A10-A12, wherein the vaccine comprises or further
comprises an adjuvant comprising a peptide and a deoxyinosine-containing

immunostimulatory oligodeoxynucleic acid molecule (I-ODN).

Al4. The vaccine of claim A13, wherein the peptide comprises the sequence KLKLSKLK
(SEQ ID NO: 68) and the [-ODN comprises oligo-d(IC)13 (SEQ ID NO: 69).

A15. The vaccine of any one of claims A1-A14, further comprising one or more

pharmaceutically acceptable excipient.

B1l.  Akitcomprising a Zika virus vaccine of any one of claims A1-AlS.

B2.  The kit of claim B1, further comprising a second vaccine.

B3.  The kit of claim B2, wherein the second vaccine is a West Nile virus vaccine, a

Japanese Encephalitis virus vaccine, a Yellow Fever virus vaccine, a Dengue virus vaccine or

a Chikungunya virus vaccine.

Cl. A method, comprising
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administering a first dose of a therapeutically effective amount of the Zika virus

vaccince of any onc of claims A1-A15 to a subjcct in nced thercof.

C2.  The method of claim C1, further comprising administering a second dose of a

therapeutically effective amount of the Zika virus vaccine.

C3.  The method of claim C1 or C2, wherein the second dose of the Zika virus vaccing is

administered about 7 days after the first dose of the Zika virus vaccine.

C4.  The method of claim C1 or C2, wherein the second dose of the Zika virus vaccine is

administered about 14 days after the first dose of the Zika virus vaccine.

C5.  The method of claim C1 or C2, wherein the second dose of the Zika virus vaccine is

administered about 28 days after the first dose of the Zika virus vaccine.

C6.  The method of any one of claims C1-C5, wherein the administering results in

production of Zika virus neutralizing antibodies.

DI. A method of producing a Zika virus vaccine, comprising

(1) passaging a Zika virus on Vero cells, thereby producing a culture supernatant
comprising the Zika virus;

(i) harvesting the culture medium of (i),

(iii) precipitating the harvested culture medium of (ii), thereby producing a Zika virus
supernatant; and

(iv) optimally inactivating the Zika virus in the Zika virus supernatant of (iii) thereby

producing an inactivated Zika virus.

D2.  The method of claim D1, further comprising concentrating the culture medium of (ii)

prior to step (iii).
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D3.  The method of claim D1 or D2, wherein the precipitating of (iii) comprises contacting

the culturc medium of (ii) with protaminc sulfate or benzoatc.

D4.  The method of any one of claims D1-D3, further comprising (v) dialyzing the

inactivated Zika virus of (iv), thereby producing a dialyzed Zika virus.

D5.  The method of claim D4, further comprising (vi) filtering the dialyzed Zika virus of
V).

D6.  The method of any one of claims D1-D5, wherein the inactivating is by chemical

inactivation, thermal inactivation, pH inactivation, or UV inactivation.

D7.  The method of claim D6, wherein the chemical inactivation comprises contacting the

Zika virus with a chemical inactivation agent for at least 4 days.

D8.  The method of claim D6 or D7, wherein the chemical inactivation agent comprises

formaldehyde.

D9.  The method of any one of claims D6-D8, wherein the chemical activation is

performed at about +4°C or about +22°C.

D10. The method of claim D8 or D9, further comprising neutralizing the formaldehyde.

DI11. The method of claim D10, wherein the neutralizing is performed with sodium

metabisulfite.

El.  The use of the optimally inactivated Zika virus vaccine of any one of claims A1-A15

for the treatment and prevention of a Zika virus infection.

E2. The use of claim E1, wherein the inactivated Zika virus vaccine is administered in a

first dose of a therapeutically effective amount to a subject in need thereof.
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E3. The usc of claim E2, whercin the inactivated Zika virus vaccing is administered in a

second dose of a therapeutically effective amount to the subject.

E4.  The use of claim E3, wherein the second dose of the inactivated Zika virus vaccine is

administcred about 7 days after the first dosc of the Zika virus vaccinc.

ES5. The use of claim E3, wherein the second dose of the Zika virus vaccine 18

administered about 14 days after the first dose of the Zika virus vaccine.

E6.  The use of claim E3, wherein the second dose of the Zika virus vaccine is

administered about 28 days after the first dose of the Zika virus vaccine.
E7.  The use of any one of claims E1-E6, wherein the vaccine administration results in

production of Zika virus neutralizing antibodies.

F1. A pharmaceutical composition for use in the treatment and prevention of a Zika virus
infection, wherein said pharmaceutical composition comprises the optimally inactivated Zika

virus vaccine of any one of claims A1-A15.
F2.  The pharmaceutical composition of claim F1, wherein the inactivated Zika virus
vaccine is administered in a first dose of a therapeutically effective amount to a subject in

need thereof.

F3. The use of claim F2, wherein the inactivated Zika virus vaccine is administered in a

second dose of a therapeutically effective amount to the subject.

F4. The use of claim F3, wherein the second dose of the inactivated Zika virus vaccine is

administered about 7 days after the first dose of the Zika virus vaccine.
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Fs. The use of claim F3, wherein the second dose of the Zika virus vaccine is

administcred about 14 days after the first dosc of the Zika virus vaccine.

F6. The use of claim F3, wherein the second dose of the Zika virus vaccine is

administered about 28 days after the first dose of the Zika virus vaccine.

F7.  The use of any one of claims F1-F6, wherein the vaccine administration results in

production of Zika virus neutralizing antibodies.
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CLAIMS
What is claimed is:
1. A Zika virus vaccine comprising an optimally inactivated Zika virus particle, wherein
the Zika virus particle is able to seroconvert a subject that is administered the Zika virus

vaccine with at least a 70% probability.

2. The Zika virus vaccine of claim 1, wherein the Zika virus particle is able to
seroconvert the subject that is administered the Zika virus vaccine with at least a 80%, 85%,
90%, or 95% probability, preferably a 80% probability.

3. The vaccine of claim 1 or 2, wherein the Zika virus particle has a RNA genome
corresponding to the DNA sequence provided by any one of the nucleic acid sequences of
SEQ ID NOs: 1-11, or a variant nucleic acid sequence that is at least 88% identical to any one

of SEQ ID NOs: 1-11 and able to pack a virulent Zika virus.

4, The vaccine of any one of claims 1-3, wherein the Zika virus particle has an E protein
selected from the amino acid sequences provided by any one of SEQ ID NOs: 12-67, or a
variant amino acid sequence that is at least 95% identical to any one of SEQ ID NOs: 12-67

and able to pack a virulent Zika virus.

5. The vaccine of any one of claims 1-4, wherein the Zika virus is inactivated by

chemical inactivation, thermal inactivation, pH inactivation, or UV inactivation.

6. The vaccine of claim 5, wherein the chemical inactivation comprises contacting the
Zika virus with a chemical inactivation agent for longer than is required to completely

inactivate the Zika virus as measured by plaque assay.

7. The vaccine of claim 6, wherein the chemical inactivation comprises contacting the

Zika virus with formaldehyde.

8. The vaccine of claim 7, wherein the formaldehyde inactivation comprises contacting

the Zika virus with formaldehyde for between 2-10 days.
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9. The vaccine of any onc of claims 5-8, whercin the chemical activation is performed at

about +4°C or about +22°C.

10.  The vaccine of any one of claims 1-9, further comprising an adjuvant.
11.  The vaccine of claim 10, wherein the adjuvant is an aluminum salt adjuvant.
12.  The vaccine of claim 11, wherein the aluminum salt adjuvant is aluminium hydroxide

or aluminium phosphate salt.
13. The vaccine of any one of 10-12, wherein the vaccine comprises or further comprises
an adjuvant comprising a peptide and a deoxyinosine-containing immunostimulatory

oligodeoxynucleic acid molecule (I-ODN).

14.  The vaccine of claim 13, wherein the peptide comprises the sequence KLKLSKLK
(SEQ ID NO: 68) and the [-ODN comprises oligo-d(IC)13 (SEQ ID NO: 69).

15. The vaccine of any one of claims 1-14, further comprising one or more

pharmaceutically acceptable excipient.
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ABSTRACT
Dcscribed herein arc Zika virus vaccines and compositions and mcthods of producing

and administering said vaccines to subjects in need thereof.
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