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Flaviviruses are an emerging group of arb belonging to the y archers have been

family. R
describing recent outbreaks of these viruses that have not been previously detected for decades'.

us Flavivirus comprises more than 70 species that are mainly transmitted by mosquitoes and ticks,
typically classified into four groups: Mosquito-borne flaviviruses (MBEVS), tick-borne flaviviruses (TBFVs),
c V), that do not have hosts, and s

(NKVs), ¥pi
and re-emerging human pathogens such as Dengue (DENV), Yellow fever (YFV), Japanese encephalitis (JEV),
‘West Nile (WNV), Tick-borne encephalitis (TBEV) and Zika (ZIKV) viruses™.

Initially isolated in 1947 from a sentinel rhesus macaque in the Ziika forest, Uganda, ZIKV has not been
associated with severe disease, apart from skin rashes, body pain, and fever. Likewise, ZIKV has been circulat-
ing across equatorial zones in Africa and Asia for 60 years, until the first outbreak was reported in Yap Island,
Micronesia in 2007. Subsequently, the virus spread eastwards to French Polynesia and other Pacific islands in
2013 and reached the Americas in 2015%”. There are two main ZIKY lineages, the original African (type strain
MR766) and an Asian (type strain FSS13025)**, the latter also comprising American strains such as PE243.

Background
‘The 2015-2017 outbreak in the Americas raised the possibility of a link between ZIKV infection and congenital

é sy adults". While MBEVs
from mother to child during pregnancy

in children as well neuropathy-type Guill

ypically trans by host-
via transplacental infection has been reported''

urotropic potential of ZIKV-related flaviviruses has been knoywn since the 1970s, when Saint Louis
encephalitis virus (SLEV) has been attributed to a severe neurological disorder in infected mice'*". Vertical
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YOKV_NC_005039.11DB.11211-292 1 GGGAGCCUCCGCC---AAUGGUGGCUUUACAUAUUGAGCUACUGCAUUGGUCGAUGGGGAC AGGAGACCCUCUCC 82
DONV_NC_016997.11DB.11140-216| AGGGGGCCAGAUG---UCAUGUCUCUCA--AGCCUAGGAGACACUAGACACUC---UGGAC AGGAAACCCCCCCA 77
CHAOV_NC_017086.11DB.11130-2011 AGGGGGACACAUG---C-ACCCAGC----- AGCCCGAGCUGGACAAGGCA-UG---UGUAC AGGAGACCCCCCCA 72
SEPV_NC_008719.11DB.11262-333| AGGGAGCCUCCGC---CUGCUGC-—==———~- GUCCGCGCGCAGC--AGGAAAGAAGGGGUC AGGAGACCCUCCCG 72
WESSV_NC_012735.11DB.1[274-345| UGGGAGCCUCCAC---CCACCGU--=-=----— UACCGCGCACGGU--GGGAAAGAUGGGGUC AGGAGACCCAUUCC 72
YFV17D_NC_002031.11DB.11307-3791 ACGGAGCCUCCGC---UACCACCC—==———- UCCCACGUGGUGG--UAGAAAGACGGGGUC AGGAGACCCUCCAG 73
USUV_NC_006551.11DB.11386-457| CCACGGCCCAAGC---GAACAGACG----- GUGAUGCGAACUGU--UCG--UGGAAGG-AC AGGAGACCCCGUGG 72
MVEV_NC_000943.11DB.11340-40091 CCGCAGCCCGGGC---CGGGAGGAG---—-- GUGAUGCAAAC-CC--CGG--C-GAAGG-AC AGGAGACCCUGCGG 70
JEV_NC_001437.11DB.11310-3801 CCACGGCCCAAGC---CUCGUCUAG----- GAUGCAAU-AGACG--AGG--UGUAAGG-AC AGGAGACCCCGUGG 71
AROAV_NC_009026.21DB.11141-2111 GGGCCGCCCAGGC---CUGGGAUUG----- AACCGUUG-AUCCC--AGG--CGAAGGG-AC AGGAGACCCAGCCU 71
TMUV_NC_015843.21DB.11348-416 CCACGGCCUGAAA---UGAUGGAGC----- U--GGUGUGACCAU--CAU---GGAGGG-AC AGGAGACCCCGUGG 69
ZIKV-BR_NC_035889.11DB.11238-307| CUGGGGCCUGAAC---UGGAGAUCA----- G--CUGUGGAUCUC--CAG--AAGAGGG-AC AGGAGACCCCCCGG 70
ZIKV-UG_NC_012532.11DB.11238-307| CUGGGGCCUGAAC---UGGAGACUA----- G--CUGUGAAUCUC--CAG--CAGAGGG-AC AGGAGACCCCCCGG 70
SPONV_SA-Ar|DB.11206-274| GUGGGGCCUGAAG---GCAGGAGGA---—-- G--CUGUGACUCCU--GCU---GGAGGG-AC AGGAGACCCCCCAC 69
NMV_NC_032088. 11DB.21364-428| UGUGGGCCC-AAG---CGAG-U--G--—--~- AAGCUGU-AAA-CU--CGU---GGAAGG-AC AGGAGACCCCCACA 65
NTAV_NC_018705.31DB.21441-505]| GCAAGGCCC-AAC---CUGG-C--A---—-- AAGCUGU-AAA-CC--AGG---GGAAGG-AC AGGAGACCCCUUGC 65
WNV1_NC_009942.11DB.21438-503| GCACGGCCC-AGC---CUGG-CU-G----- AAGCUGU-AGG-UC--AGG---GGAAGG-AC UGGAGACCCCGUGC 66
WNV2_NC_001563.21DB.21382-447| GCACGGCCC-AAC---UUGG-CU-G----- AAGCUGU-AAG-CC--AAG---GGAAGG-AC AGGAGACCCCGUGC 66
MVEV_NC_000943.11DB.21417-483| GAGUGGCCC-AAG---CUCG-CC-G—--—- AAGCUGUAAGG-CG--GGU---GGACGG-AC AGGAGACCCCACUC 67
SLEV_NC_007580.21DB.21359-426| GCAAGGCCCAAAC---CCG--CUCA----- AAGCUGUAGAG-AC--GGG---GGAAGG-AC AGGAGACCCCUUGC 68
DENV4_NC_002640.11DB.21201-2691 AGGGGGCCCGAAG---CCAG-GAGG--—--- AAGCUGUACUC-CU--GGU---GGAAGG-AC AGGAGACCCCCCCA 69
DENV2_NC_001474.21DB.21268-3351 UGGGGGCCC-AAG---GCGA-GAUG----- AAGCUGUAGUC-UC--GCU---GGAAGG-AC AGGAGACCCCCCCG 68
THOV_NC_034151.11DB.21359-426| CCAAGGCCC-AAC---UCUG-GUUG----- AAGCUGUAGAC-CA--GAG---GGAAGG-AC AGGAGACCCCUUGG 68
DENV1_NC_001477.11DB.21278-345] GCGGGGCCC-AAC---ACCA-GGCGCG----- AAGCUGUACCC-UG--GUG---GUAAGG-AC AGGAGACCCCCCGC 68
JEV_NC_001437.11DB.21391-458| AUGCGGCCC-AAG---CCCC-CUCG--—--~- AAGCUGUAGAG-GA--GGU---GGAAGG-AC AGGAGACCCCGCAU 68
TMUV_NC_015843.21DB.21424-491 | GCAAGGCCC-AAC---CUAG-AGUC----- AAGCUGUAACU-CU--AGG---GGAAGG-AC AGGAGACCCCUUGC 68
USUV_NC_006551.11DB.21465-533 1| GUGCGGCCC-AAG---CCGUUUCCG----- AAGCUGUAGGA-AC--GGU---GGAAGG-AC AGGAGACCCCGCAU 69
ILHV_NC_009028.21DB.21195-262| CUGAGGCCC-AAA---CCAG-CCCG----- AAGCUGUAGGA-CU--GGU---GGAAGG-AC UGGAGACCCCUCAG 68
DENV3_NC_001475.21DB.21257-325| GCGGGGCCCGAGC---ACUG-AGGG—--—- AAGCUGUACCU-CC--UUG---CAAAGG-AC AGGAGACCCCCCGC 69
WNV1_NC_009942.11DB.11361-429| ACGCGGCCCUAGC---CCC-GGUA------ AUGGUGUUAACC-A--GGG--CGAAAGG-AC AGGAGACCCCGCGG 69
WNV2_NC_001563.2DB.11305-3731 ACGCGGCCAUAAC---CCU-GGCU--=-=--~ AUGGUGUUAACC-A--GGG--AGAAGGG-AC AGGAGACCCCGCGU 69
NMV_NC_032088.11DB.11288-358]| CCACGGCUGCAGC---ACU-UCUC------ UUGCGGGAGAGAUA--GUG--UCACGCGGAC AGGAGACCCCGUGG 71
SLEV_NC_007580.21DB.11286-351| CAGCGGCCC--AA---ACCAUGG--—---—- AGUGCGUGACCAUG--GC----GUAAGG-AC AGGAGACCCCGCUG 66
THOV_NC_034151.11DB.11283-348| CCACGGCCC--AA---UCUUGGG------- AGGGCGUGGCCCAA--GA----GUAAGG-AC AGGAGACCCCGUGG 66
NTAV_NC_018705.31DB.11366-4321| CCGCGGCCC--AA---GCAAGGG-A---—- AUGGUGUGCCCCUU--GU----GGAAGG-UC AGGAGACCCCGCGG 67
BAGV_NC_012534.11DB.11372-438 1 CCGUGGCCC--AA---GCAAGGG-A---—- AUGGUGUGACCCUU--GU----GUAAGG-AC AGGAGACCCCUUGC 67
KOKV_NC_009029.21DB.11290-355]1 UCACGGCCC--GA---GGGGGAGAA--—-—-- GAACGCGAACUCCC--CC----- AAAGG-AC AGGAGACC-CGUGA 66
ILHV_NC_009028.21DB.11121-187 | CCACGGCCC--AU---UUCAGGAGA---—-- CAGCGCGACUCCUG--GAG----GAAGG-AC AGGAGACC-CGUGG 67
DENV4_NC_002640.11DB.11111-1781 GGGAGGCCAUGCG---CCACGG---————- AAGCUGU-ACGCGU--GGC---AUAUUGGAC AGGAGACCCCUCCC 68
DENV1_NC_001477.11DB.11194-2611 GGGAGGCUGCAAA---CCAUGG------—- AAGCUGU-ACGCAU--GGG---GUAGCAGAC AGGAGACCCCUCCC 68
DENV3_NC_001475.21DB.11173-2401 GGGAGGCUGCAAA---CUGUGG--=----—- AAGCUGU-ACGCAC--GGU---GUAGCAGAC AGGAGACCCCUCCC 68
DENV2_NC_001474.21DB.11181-248| GGGAGGCCACAAA---CCAUGG------—-- AAGCUGU-ACGCAU--GGC---GUAGUGGAC AGGAGACCCCUCCC 68
KEDV_NC_012533.11DB.21197-2611 GCGGGGCCCAAGC---CGGCUA---=-=-—=—— AGCUG----UAAC--CGG--UGGAAGGACU AGGAGACCCCCCGC 65
KOKV_NC_009029.21DB.21368-432| GGGAGCCC---AU---CUCAGGG-A----- AAGCUGUAACCCUG--GGG----GAAGG-AC AGGAGACC-CUCCC 65
AROAV_NC_009026.21DB.21223-288 CCAAGGCCCAACC---UUGCUG--=-=----- AACCUUUAGG---C--AGG--UAAAAGG-AC AGGAGACCCCUUGG 66
NOUV_NC_033715.11DB.11282-352 1 AGCCGGCAAAAGCCCAUCGCACUG---—--- AAGCUAUAAGGUGC--GGG----- AAGG-AC AGGAGACCC----- 66
ENTV_NC_008718.11DB.1142-99| CGGAGCCUC--=-=-=--—-- CGCUGG--=-======——- GAAACCAGU------- AGGAGACCCCCCGC 58
MMLV_NC_004119.11DB.11200-2511 GGGAGGC-C-=-=—=—-—- CGAAGC-—-=-=-—=-—=———— AAAGCUGA---—-—-—-——-—--— AGGAGACCCCUUCC 52

michaelwolfinger.com Figure from doi:10.1038/s41598-019043390-5



Figure from doi:10.1038/s41598-019043390-5

michaelwolfinger.com



