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Supplemental FIG. 1. Comparative alignment of the amino-acid sequences of 

61 flavivirus NS5 MTases. The alignments of the 61 sequences of flavivirus MTases 

were performed using MultAlin Web server (Corpet, 1988). Residue number is according 

to the WNV sequence. Invariant amino acids appear in the grey-shaded columns, with a 

red-colored font. Residues are colored according to the extent of their sequence 

conservation: >85% conserved (red); 70-85% conservation (green); 60-70% conservation 

(magenta); 50-60% conservation (cyan), and not conserved (<50%) (white). Secondary-

structural elements in the MTase domains are as has been described for the WNV MTase 

structure (Zhou et al., 2007). Conserved MTase sequence motifs I–X (Malone et al., 

1995), except for motif IX which is conserved only for cytosine-5 DNA MTase (Posfai et 

al., 1989), are boxed. The positions of four catalytic amino acids conserved among 2′-O-

MTases are indicated by * above the sequence. Residues that contact SAM co-factor and 

GTP are indicated by "+" and "-" above the sequence, respectively. For better readability, 

residues that are the same as WNV's have been indicated by dots. All virus abbreviations 

used in the alignment are those of the International Committee on Taxonomy of Viruses: 

(1) mosquito-borne flaviviruses: West Nile virus (WNV), Usutu virus (USUV), Murray 

Valley encephalitis virus (MVEV), Japanese encephalitis virus (JEV), St. Louis 

encephalitis virus (SLEV), Bagaza virus (BAGV), Ilheus virus (ILHV), Aroa virus 

(AROAV), Zika virus (ZIKV), Kedougou virus (KEDV), Dengue virus serotype 1-4 

(DENV1-4), Chaoyang virus (CYV), Lammi virus (LAMV), Nounané virus (NOUV), 

Barkedji virus (BKV), Yokose virus (YOKV), Sepik virus (SEPV), Wesselsbron virus 



(WESSV), Yellow fever virus (YFV), Banzi virus (BANV), Uganda virus (UGSV), Jugra 

virus (JUGV), Saboya virus (SABV), Potiskum virus (POTV), Bouboui virus (BOUV), 

Edge Hill virus (EHV), Kokobera virus (KOKV); (2) tick-borne flaviviruses: Western, 

Siberian, and Far Eastern subtypes of the tick-borne encephalitis virus (WTBEV, STBEV, 

FETBEV), Loupig ill virus (LIV), Spanish sheep encephalitis virus (SSEV), Turkish 

sheep encephalitis virus (TSEV), Greek goat encephalitis virus (GGEV), Omsk 

hemorrhagic fever virus (OHFV), Langat virus (LGTV), Alkhurma hemorrhagic fever 

virus (AHFV), Kyasanur Forest disease virus (KFDV), Powassan virus (POWV), Karshi 

virus (KSIV), Royal Farm virus (RFV), Gadgets Gully virus (GGYV), Kadam virus 

(KADV), Meaban virus (MEAV), Saumarez Reef virus (SREV), Tyuleniy virus (TYUV); 

(3) flaviviruses with no known arthropod vector: Entebbe bat virus (ENTV), Montana 

myotis leukoencephalitis virus (MMLV), Rio Bravo virus (RBV), Modoc virus (MODV), 

Apoi virus (APOIV), Cell fusing agent virus (CFAV), Kamiti River virus (KRV), Aedes 

flavivirus (AEFV), Culex flavivirus (CFV), Quang Binh virus (QBV), Nakiwogo virus 

(NAKV), Tamana bat virus (TABV). 

 








