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Table S1. Some characterization of the 129 residues protein of the MS2 capsid 

Residues 

Number 

per  

protein 1 

Character at pH = 7–9 2 
Hydropathy 

index 3 

V Valine 14 Aliphatic, Nonpolar, Neutral 4.2 

A Alanine 14 Aliphatic, Nonpolar, Neutral 1.8 

S Serine 13 Hydroxylic, Polar, Neutral –0.8 

N Asparagine 10 Amide, Polar, Neutral –3.5 

G Glycine 9 Aliphatic, Nonpolar, Neutral –0.4 

T Threonine 9 Hydroxylic, Polar, Neutral –0.7 

I Isoleucine 8 Aliphatic, Nonpolar, Neutral 4.5 

L Leucine 7 Aliphatic, Nonpolar, Neutral 3.8 

K Lysine 6 Cation, Brønsted acid, Positive –3.9 

P Proline 6 Cyclic, Nonpolar, Neutral –1.6 

Q Glutamine 6 Amide, Polar, Neutral –3.5 

E Glutamate 5 Anion Brønsted base, Negative –3.5 

R Arginine 4 Fixed cation, Basic polar, Positive –4.5 

D Aspartate 4 Anion, Brønsted base, Negative –3.5 

F Phenylalanine 4 Aromatic, Nonpolar, Neutral 2.8 

Y Tyrosine 4 Aromatic, Brønsted acid –1.3 

C Cysteine 2 Thiol, Brønsted acid 2.5 

M Methionine 2 Thioether, Nonpolar, Neutral 1.9 

W Tryptophan 2 Aromatic, Nonpolar, Neutral −0.9 
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Fig. S1. Absorption spectra of CV (a and b) and MG (c) in a solution of 4×1015 PFU/mL MS2 at 

25 oC and:  

(a) l = 1 cm; cCV = 1×10–5 mol/L and without added alkali (1); cCV = 1×10–5 mol/L and                 

cNaOH = 2 mM (2); cCV = 2×10–5 mol/L and cNaOH = 2 mM (3); cCV = 3×10–5  mol/L and                  

cNaOH = 2 mmol/L (4); cCV = 4×10–5 mol/L and cNaOH = 2 mmol/L (5);  

(b) cCV = 1×10–4 mol/L; l = 0.1 cm; without added alkali (1); cNaOH = 2 mmol/L (2);                 

cNaOH = 4 mmol/L (3); cNaOH = 7.5 mmol/L (4); 

(c) l = 1 cm; without added alkali (1); cNaOH = 0.6 mmol/L (2); cNaOH = 0.9 mM (3);                        

cNaOH = 1.3 mmol/L (4); cNaOH = 1.8 mmol/L (5); cNaOH = 2.7 mmol/L (6); cNaOH = 3.5 mM (7); 

cNaOH = 4.4 mmol/L (8). The decrease in absorption is associated with alkaline fading. 

 

wavelength, nm

400 500 600 700

A

0,0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

wavelength, nm

400 500 600 700

A

0,0

0,2

0,4

0,6

0,8

1,0

wavelength, nm

400 500 600 700

A

0,0

0,2

0,4

0,6

0,8

1,0

 

Fig. S2. Absorption spectra of CV+ in a solution of 4×1015 PFU/mL MS2 and (left-to-right)              

1 mM; 10 mmol/L; and 50 mmol/L CaCl2; without added alkali. 
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Fig. S3. Absorption spectra of CV+ in a solution of 4×1015 PFU/mL MS2 and (left-to-right)                          

1 mmol/L; 10 mmol/L; and 50 mmol/L RbCl; solid line: without added alkali; dashed line: at                    

cNaOH = 1 mmol/L.  
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Fig. S4. Absorption spectra of CV in a solution of 4×1015 PFU/mL MS2 and (left-to-right)                      

1 mmol/L; 10 mmol/L; and 50 mmol/L KCl; solid line: without added alkali; dashed line: at 

cNaOH = 1 mmol/L.  
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Fig. S5. Absorption spectra of CV in a solution of 4×1015 PFU/mL MS2 and (left-to-right)               

1 mmol/L; 10 mmol/L; and 50 mmol/L NaCl; solid line: without added alkali; dashed line: at 

cNaOH = 1 mmol/L.  
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Fig. S6. Absorption spectra of CV in a solution of 4×1015 PFU/mL MS2 and (left-to-right)                                 

1 mmol/L; 10 mmol/L; and 50 mmol/L NaI; solid line: without added alkali; dashed line: at 

cNaOH = 1 mmol/L.  
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Fig. S7. Absorption spectra of CV in a solution of 4×1015 PFU/mL MS2 and (left-to-right)                   

1 mmol/L; 10 mmol/L; and 50 mmol/L RbCl; solid line: without added alkali; dashed line: at 

cNaOH = 1 mmol/L.  
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Fig. S8. Absorption spectra of CV in a solution of 4×1015 PFU/mL MS2 and (left-to-right)                 

1 mmol/L; 10 mmol/L; and 50 mmol/L NaSal; solid line: without added alkali; dashed line: at 

cNaOH = 1 mmol/L.  



S6 
 

wavelength, nm

400 500 600 700

A

0.0

0.1

0.2

0.3

0.4

0.5

wavelength, nm

400 500 600 700

A

0.0

0.2

0.4

0.6

wavelength, nm

400 500 600 700

A

0.0

0.2

0.4

0.6

 
Fig. S9. Absorption spectra of CV in a solution of 4×1015 PFU/mL MS2 and (left-to-right)                              

1 mmol/L; 10 mmol/L; and 50 mmol/L NaBut; solid line: without added alkali; dashed line: at 

cNaOH = 1 mmol/L.  

 

Table S2. Absorption maxima of MG in solutions of 4×1015 PFU/mL MS2 and salts without 

added alkali and at cNaOH = 0.2 mmol/L. The shape of the spectrum does not change. Cation of 

MG has λmax at 614 nm in water 4 and 619 nm in salt-free MS2 system. 

Salts 

without 

alkali 

with 

alkali Salts 

without 

alkali 

with 

alkali 

λmax, nm λmax, nm 

0.001 mol/L CaCl2 617 – 0.0005 mol/L NaNO3 619 619 

0.01 mol/L CaCl2 617 – 0.001 mol/L NaNO3 619 619 

0.05 mol/L CaCl2 618 618 0.01 mol/L NaNO3 618 619 

0.001 mol/L RbCl 617 617 0.05 mol/L NaNO3 618 619 

0.01 mol/L RbCl 617 618 0.1 mol/L NaNO3 619 618 

0.05 mol/L RbCl 619 618 0.001 mol/L NaAc 619 617 

0.001 mol/L KCl 621 621 0.01 mol/L NaAc 618 618 

0.01 mol/L KCl 617 618 0.05 mol/L NaAc 618 618 

0.05 mol/L KCl 620 619 0.001 mol/L NaSal 618 618 

0.001 mol/L NaCl 620 620 0.01 mol/L NaSal 618 618 

0.01 mol/L NaCl 620 619 0.05 mol/L NaSal 617 618 

0.05 mol/L NaCl 618 618 0.001 mol/L NaBut 618 618 

0.1 mol/L NaCl 616 616 0.01 mol/L NaBut 618 617 

0.001 mol/L NaI 620 620 0.05 mol/L NaBut 616 617 

0.01 mol/L NaI 619 619 0.001 mol/L NaGly 618 617 

0.05 mol/L NaI 618 618 0.01 mol/L NaGly 618 618 

– – – 0.05 mol/L NaGly 618 618 
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Fig. S10. Absorption spectra of MG in a solution of 4×1015 PFU/mL MS2 and (left-to-right)         

1 mmol/L; 10 mmol/L; and 50 mmol/L RbCl; solid line: without added alkali; dashed line: at                                 

cNaOH = 0.2 mmol/L. 
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Fig. S11. Absorption spectra of MG in a solution of 4×1015 PFU/mL MS2 and (left-to-right)           

1 mmol/L; 10 mmol/L; and 50 mmol/L KCl; solid line: without added alkali; dashed line: at                                   

cNaOH = 0.2 mmol/L. 
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Fig. S12. Absorption spectra of MG in a solution of 4×1015 PFU/mL MS2 and (left-to-right)                       

1 mmol/L; 10 mmol/L; and 50 mmol/L NaCl; solid line: without added alkali; dashed line: at                                   

cNaOH = 0.2 mmol/L. 
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Fig. S13. Absorption spectra of MG in a solution of 4×1015 PFU/mL MS2 and (left-to-right)                                               

1 mmol/L; 10 mmol/L; and 50 mmol/L NaNO3; solid line: without added alkali; dashed line: at                                   

cNaOH = 0.2 mmol/L. 
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Fig. S14. Absorption spectra of MG in a solution of 4×1015 PFU/mL MS2 and (left-to-right)                           

1 mmol/L; 10 mmol/L; and 50 mmol/L NaAc; solid line: without added alkali; dashed line: at                                   

cNaOH = 0.2 mmol/L. 

wavelength, nm

400 500 600 700

A

0.0

0.2

0.4

0.6

0.8

wavelength, nm

400 500 600 700

A

0.0

0.2

0.4

0.6

0.8

1.0

wavelength, nm

400 500 600 700

A

0.0

0.2

0.4

0.6

0.8

 

Fig. S15. Absorption spectra of MG in a solution of 4×1015 PFU/mL MS2 and (left-to-right)                          

1 mmol/L; 10 mmol/L; and 50 mmol/L NaSal; solid line: without added alkali; dashed line: at                                   

cNaOH = 0.2 mmol/L. 
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Fig. S16. Absorption spectra of MG in a solution of 4×1015 PFU/mL MS2 and (left-to-right)                     

1 mmol/L; 10 mmol/L; and 50 mmol/L NaBut; solid line: without added alkali; dashed line: at                                   

cNaOH = 0.2 mmol/L. 
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Fig. S17. Absorption spectra of MG in a solution of 4×1015 PFU/mL MS2 and (left-to-right)                                    

1 mmol/L; 10 mmol/L; and 50 mmol/L NaGly; solid line: without added alkali; dashed line: at                                   

cNaOH = 0.2 mmol/L. 
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Fig. S18. Temperature influence on absorption spectra of CV in a solution of 4×1015 PFU/mL 

MS2 at 0.01 mol/L NaCl. 
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Fig. S19. Rate constant values of MG+ + HO– reaction in 1, 10, 50, and 100 mmol/L salts 

solutions of 4×1015 PFU/mL  MS2 at 25 oC and cNaOH = 0.2 mmol/L as well as without MS2 for 

comparison. 
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