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Complex phosphorylation of NS5A   
 

Supplementary Figure legends. 1 

Figure S1. Identification of S146 phosphorylation site. MS/MS spectra of 2 

precursor ion 1120 m/z, analysed by Mascot software (Matrix Science). B and y ions 3 

observed are shown on the MS/MS spectra as well as highlighted in the table as 4 

bold. Illustration of the phosphopeptide 1120 with the location of phosphorylation site 5 

indicated. 6 

Figure S2. Identification of S222 phosphorylation site. MS/MS spectra of 7 

precursor ion 2023 m/z, analysed by Mascot software (Matrix Science). B and y ions 8 

observed are shown on the MS/MS spectra as well as highlighted in the table as 9 

bold. Illustration of the phosphopeptide 2023 with the location of phosphorylation site 10 

indicated. 11 

Figure S3. Identification of SS222/5 phosphorylation sites. MS/MS spectra of 12 

precursor ion 2103 m/z, analysed by Mascot software (Matrix Science). B and y ions 13 

observed are shown on the MS/MS spectra as well as highlighted in the table as 14 

bold. Illustration of the phosphopeptide 2103 with the location of phosphorylation site 15 

indicated. 16 

Figure S4. Identification of T348 phosphorylation site. MS/MS spectra of 17 

precursor ion 943 m/z, analysed by Mascot software (Matrix Science). B and y ions 18 

observed are shown on the MS/MS spectra as well as highlighted in the table as 19 

bold. Illustration of the phosphopeptide 943 with the location of phosphorylation site 20 

indicated. 21 

Figure S5. The effect of long term passage on the hyperphosphorylation of 22 

NS5A.  23 
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Complex phosphorylation of NS5A   
 

SGR-neo-JFH-1 or Con1 RNAs were electroporated into Huh7 cells and stable cell 24 

lines subjected to G418 selection (1 mg/ml) for 20 days, followed by a 1:5 passage 25 

every 3 days at 0.5 mg/ml G418. (A) After the indicated number of passages cells 26 

were lysed in GLB and lysates analysed by SDS-PAGE/Western blot probing for 27 

NS5A (9E10). The difference in the apparent molecular weight of Con1 and JFH-1 28 

results from the 18 a.a. insertion in domain III of NS5A. (B) The percentage of total 29 

NS5A in the hyperphosphorylated species of ConI and JFH-1 NS5A, p58 and p63 30 

respectively, was quantified. After long term passage there was a drop in the amount 31 

of NS5A phosphorylated from 45% to 18%. n=2, ** p <0.01 significance  32 

Figure S6. The phosphorylation of T348 does not affect the binding of SH3 33 

domains to the P2 polyproline motif.  (A) Sequence of the phosphopeptide from 34 

LCS II showing the conserved prolines (bold) and the phosphorylated threonine 35 

residue (red).  (B) Lysates from Huh7 cells electroporated with the indicated 36 

subgenomic replicons were subjected to GST pulldown using either GST-LynSH3 37 

(lanes 1-4) or GST alone (lanes 5-8).  5% of the input lysate and the total bound 38 

fraction were analysed by western blot with an anti-NS5A antiserum (sheep).  39 

Equivalent loading of the GST fusions was verified by Coomassie staining (lower 40 

panel).  PA2 refers to a mutation of the two prolines highlighted in (A) to alanine [1].  41 

(C) As (B) but lysates were subjected to GST pulldown using either GST-LynSH3, 42 

FynSH3 or SrcSH3.  43 

Figure S7. Structural prediction of a phosphomimetic at position 146 shows no 44 

significant alteration to NS5A domain I monomer structure. The NS5A ConI 45 

sequence used in both the Tellinghuisen [2] and Love [3] studies was 46 

computationally modelled with a glutamic acid substitution at position A146 using the 47 

Robetta full-chain protein structure prediction server. Five full structure predictions 48 

2 
 



Complex phosphorylation of NS5A   
 

were calculated and model 1 (green) which showed the highest similarity to existing 49 

monomer structures was aligned with the Tellinghuisen et al monomer (magenta) in 50 

PyMol.  Residues A146 (red) and E146 (blue) are highlighted. No dramatic shift in 51 

model 1 structure was observed as a result of the A146E substitution, reflecting the 52 

observation that position 146 resides on an external, non-helical/non-beta-sheet 53 

stretch of the peptide chain. 54 

 55 

  56 
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Supplementary Table S1  Phenotype of mutants in putative LCS I 57 

phosphorylation sites in the context of genotype 1b or 2a.  58 

Residue number:    
NS5A Polyprotein* Gt 2a (this study) Gt 2a [4] Gt 1b [5] 
S222 2194 A wildtype A wildtype A wildtype 

  D wildtype D not tested E wildtype 
S225 2197 A down 6 fold A down 3 fold A Up 6 fold 

  D wildtype E wildtype E wildtype 
S228 2200 A wildtype A wildtype A wildtype 

  D wildtype D not tested E wildtype 
S229 2201 A down >1000 fold A no replication A up >10 fold 

  D down >1000 fold E no replication E up 50 fold 
S230 2202 A wildtype A wildtype A up 5 fold 

  D wildtype D not tested E wildtype 
S232 2204 A down 10 fold A down 10 fold A up >10 fold 

  D wildtype E wildtype E wildtype 
S235 2207 A not tested A no replication A up >10 fold 

  D wildtype E wildtype E wildtype 
S238 2210 A not tested A wildtype A wildtype 

  D wildtype D not tested E wildtype 
 59 

* Gt 1b polyprotein numbering 60 
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