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Supplementary Table 1. Phosphohydrolysis of ATP analogs by the various WNV 
NS3 proteins harboring mutations in the vicinity of the active site.  
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Supplementary Table 2. Phosphohydrolysis of GTP analogs by the various WNV 
NS3 proteins harboring mutations in the vicinity of the active site.  

"34$ 5367536389:6;87<7$ =77=87$ >4:4$ 54:?6:@49$ =$ @<A<@B@$ 6?$ C3:44$ D@47$ 745=:=C4;8'$

E47B;C7$=:4$736>A$=7$C34$@4=A7$6?$C3474$<A9454A94AC$4F54:<@4AC7'$$



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

!"#$%&'( !!)!(*+,( -..+"%'$("/(((

0µ12(

34(

5678-(

59:9-(

;<6=-(

:>:8<(

:>:?@(

:>:6:(

:>:A?(

@>:(B(<C9((

A>6(B(<C9(

?6><(B(ACA(

?>8(B(:C8(

!"##$%&%'()*+, -).$%, /0, 5;-( D&'/&'E( +FGH&$I( #J(

F+$+KIGF+KKI( &'+FGH%( *L$+'$M( #J( $N%( 3;O( ;P?(

."#$%&'>(

4N%( +MM+IM( Q%"%( .%"J#"*%/( +( *&'&*L*( #J( $N"%%( G*%M(

M%.+"+$%KI>( 5%MLK$M( +"%( MN#Q'( +M( $N%( *%+'M( #J( $N%M%(

&'/%.%'/%'$(%,.%"&*%'$M>(

#$ RKL#"%MF%'F%( Q+M( *%+ML"%/( LM&'E( +'( S&$+FN&( RT98::(

UL#"%MF%'F%( M.%F$"#.N#$#*%$%">( V&E+'/( D&'/&'E( Q+M(

/%$%"*&'%/( DI(*#'&$#"&'E( $N%( UL#"%MF%'F%( %*&MM&#'( #J( +(

W,%/(F#'F%'$"+G#'(#J(."#$%&'M(+'/(G$"+G'E(Q&$N(&'F"%+M&'E(

F#'F%'$"+G#'M(#J(5;->(X,F&$+G#'(Q+M(.%"J#"*%/(+$(9A:('*(

+'/( %*&MMM&#'( Q+M( *#'&$#"%/( +$( ?<:( '*>( !!%!$ *+,( &M( $N%(

/&Y%"%'F%(+$(&'W'&$%(Z5;-[>(

&( 4N%( "'( H+KL%M( Q%"%( /%$%"*&'%/( J"#*( +( '#'K&'%+"( K%+M$(

M\L+"%("%E"%MM&#'(+'+KIM&M(#J(G$"+G#'(/+$+(DI(LM&'E](

(!!)!*+,(^(Z5;-[$#$)0"/(_(Z5;-[$#$2(

QN%"%( "'( &M( $N%( +..+"%'$( /&MM#F&+G#'( F#'M$+'$C( `!%!*+,( &M(

$N%(/&Y%"%'F%(+$(&'W'&$%(Z5;-[C(+'/(Z5;-[$#$(&M($N%($#$+K(5;-(

F#'F%'$"+G#'>((

#( &(



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary figure 1. Expression and purification of the WNV RNA helicase mutants. 

The purified proteins were analysed by electrophoresis on 12.5% PAGE gels containing 0.1% 

SDS and visualized by staining with Coomassie Blue. Aliquots (3 µg) of the various purified 

proteins were analyzed. The positions and sizes (in kDa) of the molecular-mass markers are 

indicated on the left. 
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Supplementary figure 2. Phosphohydrolase activity of the active site mutants. The WNV 

NS3 proteins (R202A (○), Y395A (▲), K399A (▼), N417A (Δ), K419A (�)) harboring 

mutations to amino acids in the active site were incubated in the presence of increasing 

concentrations of ATP as described under 'Materials and Methods'. Each value represents the 

average of at least three independent experiments. Error bars represent the S.D. of the mean 

values. 
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Supplementary figure 3. Relative phosphohydrolysis of nucleotide analogs by active site 

mutants. The wild-type WNV NS3 protein and three mutants (R202A K399A, and K419A) 

harboring mutations to amino acids in the active site were incubated in the presence of ATP and 

various nucleotide analogs as described under 'Materials and Methods'. Each value represents the 

average of at least three independent experiments. Error bars represent the S.D. of the mean 

values. 
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Supplementary figure 4. The molecular determinants involved in substrate recognition are 

identical in the presence of nucleic acids. The phosphohydrolase activity of the WNV NS3 

protein was monitored using various substrates at a concentration of 100 µM. The assays were 

performed in the absence (white bars) or presence (black bars) of 150 ng/µl of poly(A). Each 

value represents the average of at least three independent experiments. Error bars represent the 

S.D. of the mean values. 
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Supplementary figure 5. The mutant polypeptides are correctly folded. Circular dichroism 

spectra were recorded for the wild-type WNV NS3 protein (black line), the F179A mutant (dotted 

blue line), and the Q188A mutant (dotted red line). In each case, the enzyme concentration was 

2.5 µM, and the spectra were recorded from 200 to 400 nm. The averages of three wavelength 

scans are presented. The measurements were performed with a Jasco J-810 spectropolarimeter. 

The samples were analyzed in quartz cells with pathlengths of 1 mm. All of the dichroic spectra 

were corrected by subtraction of the background for the spectrum obtained with buffer alone The 

ellipticity results were expressed as mean residue ellipticity, [θ], in degrees·cm2·dmol−1. Similar 

spectra were also observed for all the WNV NS3 mutants generated in the current study. 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary figure 6. Relative phosphohydrolysis of nucleotide analogs by mutants 

located in the nucleotide specificity region located upstream of motif 1. The wild-type WNV 

NS3 protein (WT) and two mutants (E173A and K187A) were incubated in the presence of ATP 

and various nucleotide analogs as described under 'Materials and Methods'. Each value represents 

the average of at least three independent experiments. Error bars represent the S.D. of the mean 

values. 

 

 

 

 

 

 

 


