              from seedlings of Setaria italica L.

                                                                   Protoplast yield         Protoplast viability (%)
                                Cellulase                        (× 106/g.FW)          
                            Concentration (%)          Mean ± SE    n              Mean ± SE        n

                                    1.0                          2.9 ± 0.69a        3                     84.67 ± 0.74a     3
                                    1.5                          2.6 ± 0.47a     3                     76.33 ± 1.81a       3
                                    2.0                         1.5 ± 0.03b      3                      69.03 ± 1.75b     3
                              Mean/total                   2.33 ± 0.39     9               75.01± 1.43       9
 
                       FW- Fresh weight, n- number of independent protoplast isolations, SE- Standard error. 
                 Means within columns followed by same letters were not signiﬁcantly different at (p ≤ 0.05, HSD).


Table 2 Mean effect of phytosulfokine-a (PSK) on plating efficiency in protoplast culture 
              of foxtail millet.

                                                 Cell division frequency (% ± SE)                            Plating efficiency (% ± SE)                
                          
                                                             Number of days                                                   Number of days
                         PSK (µM)    
                                                 12                  19                    26                         33                 40                   47 
         
                          Control    2.54 ± 1.26bc     16.37 ± 1.83b    21.6 ± 1.42b     15.26 ± 0.31b   18.41±0.38ab   21.54±0.78ab
                             0.01     17.35 ± 0.82a      23.39± 1.54ab   36.1± 0.45ab       21.83 ± 1.9a    25.23±1.18a   34.64±0.44a
                             0.1       21.53 ± 1.52a    32.88± 1.23a   46.7 ± 0.58a         25.68 ± 0.71a   33.98±0.98a    37.34±0.64a  
                             1.0         4.72 ± 0.63b       6.24 ± 0.32c    8.87 ± 1.13c        2.61 ± 1.14c    4.16±2.13c     7.53±1.89c
 
                    In each section of the table, means with the same letters did not differ significantly (P ≤ 0.05) within the columns, SE-  
                    Standard error.    



Table 3 Effect of phytosulfokine-a (PSK-a) on callus production and shoot regeneration in         
             protoplast culture of foxtail millet.
                       

                        PSK                  Callus clumps/Petri dish    Shoot regeneration
                  Concentration (µM)         (No. ± SE)                       (% ±SE)                                                                                                                                                                                                                                               
                
                      Control                       10.4 ± 0.93b                             3.6 ± 1.39c
                         0.01                         27.6 ± 1.25a                             6.7 ± 0.97b
                         0.1                           38.5 ± 0.18a                           10.3 ± 0.76a
                         1.0                            6.3 ± 1.33c                             1.2 ± 1.63d

   Means followed by same letters within a column were not significantly different at P ≤ 0.05. Values for the factor ‘PSK- α concentration (μM) in CCM and SRM.

                     



Table 4 Solutions for protoplast isolation and transfection.


 Solution name                                       Composition                                         Application       Duration       Storage                     
                         

Plasmolysis solution              0.6 M Mannitol (Sigma Aldrich),                         Plasmolysis       1hour       Freshly prepared
         (PS)                               1 mM MES; pH-5.6 ; filtered                                                                                    RT
                                                (0.22 μm membrane).
                                         
Enzyme solution (ES)           1.0% (w/v) Cellulase (CELLULYSIN®)                Cell wall         4hours    Freshly prepared    
                                                (Sigma),0.4% (w/v), Macerozyme R-10                   digestion                              RT                                                                                                 
                                                (PhytoTech Labs), 20 mM 2-(N-morpholino)
                                                ethanesulfonic acid (MES; PhytoTech Labs),
                                                5 mM Calcium chloride (Sigma Aldrich),  
                                                0.8 % Bovine serum albumin (BSA; Sigma),
                                                0.6 M Mannitol (Sigma Aldrich); pH-5.6,
filtered (0.22 μm membrane).

         W5                                2 mM MES (PhytoTech Labs), 154                         Protoplast           ---             Stored at RT    
mM Sodium chloride, 125 mM                              purification                            for 2-3days
Calcium chloride, 5 mM Potassium
chloride, 5 mM Glucose (Sigma);
pH-5.6 filtered (0.22 μm membrane).

  Sucrose/MES                      0.5 M Sucrose (Thermo scientific),                          Protoplast       10minutes     Stored at RT    
                                                1 mM MES (PhytoTech Labs); pH-5.6;                 purification              for 2-3days         
                                                filtered (0.22 μm membrane).                           

      MMg                             4Mm MES, 0.4 M Mannitol,                                       Protoplast             ---              Stored at RT    
                                              125 mM Mgcl2 (Sigma Aldrich),                               resuspension                            for 2-3days         
                                              pH-5.6,  filtered (0.22 μm membrane).                        & dilution

                                                                
Sodium alginate                    2.8 % (w/v) Sodium alginate                                  Protoplast             1hour      Freshly prepared     
    Solution                             (Sigma Aldrich), 0.4M Mannitol,                           embedding                                     RT
                                               autoclaved.   

     
 
  Cacl2-Agar                         20 mM CaCl2, 0.4 M Mannitol,                       Polymerization of       1 hour      Freshly prepared
                                               1% (w/v) agar, pH-5.6, autoclaved.                    alginate matrix           
                                                                                                                                
                                            

Sodium citrate                    20mM Sodium citrate, 0.2M,                             Release                       1hour                RT
      Solution                                Mannitol, pH-5.6, autoclaved.                         of
                                                                                                                      microcolonies

 PEG solution                        30% PEG 4000,0.2 M Mannitol,                        Transfection           30minutes         Stored at 4ºC
                                              0.1M Calcium chloride (Sigma Aldrich),                                                                 
                                              pH-5.6, filtered (0.22 μm membrane). 
                                              
 RT- Room Temperature.

Table 5 Composition of culture media used in foxtail millet protoplast regeneration.

    Medium name                         Medium composition                                           Application                       Duration              Storage                      

Protoplast Culture Medium-I      Gamborg B5 micro- and macroelments             Induction of protoplast           7-8 weeks           4°C, Dark
 (PCM-I)                         with vitamins (0.2 mg/LThiamine HCl,             division & microcallus
         0.2 mg/L Pyridoxine, 0.2 mg/L Nicotinic acid),             growth
         85 g/L D-Glucose, 0.75 g/L MgSO4.7H2O,
         0.34 g/L CaCl2, 0.05 g/L L-Glutamine, 
         20 ml/L coconut water, 0.5 mg/L BAP and 
         0.5 mg/L 2,4-D,pH 5.7, Filtered (0.22 μm membrane).               
                                                                                    
          PCM-Ia                              PCM-I+ Phytosulfokine-a                                         Enhanced division               -do-                 4°C, Dark
                                        (PSK-α; PhytoTech Labs)                                            of protoplasts  

Protoplast Culture Medium-II    Murashige and Skoog (MS) without NH4NO3         Induction of protoplast        7-8 weeks           4°C, Dark
(PCM-II)                       Gamborg B5 vitamins (0.2 mg/LThiamine          division & microcallus   
       -HCl, 0.2 mg/L Pyridoxine HCl, 0.2 mg/L                         growth
        Nicotinic acid),10 g/L D-Glucose, 10 g/L
        Sucrose, 40 g/L Mannitol, 250 mg/L casein 
        enzymatic hydrolysate (Sigma - Merck),100 mg/L
        myo-inositol, 0.1 mg/L 2,4-D, and 0.5 mg/L TDZ
        pH 5.7, Filtered (0.22 μm membrane)

PCM-IIa                         PCM-II+ Phytosulfokine-a                                     Enhanced division                  -do-                   4°C, Dark
                                      (PSK-α; PhytoTech Labs)                                          of protoplast  
                         
 Callus Culture Medium             KM medium51,  3% sucrose,                                   Microcallus growth           4-5 weeks             4°C, Dark
(CCM)                          0.5 mg/L 2,4-Dichlorophenoxy-
      -acetic acid (2,4-D; Sigma - Merck), 0.1 mg/L
                                     Naphthaleneace acid (NAA), 0.5g/L 2-(N-morpholino)
      ethanesulfonic acid (MES; PhytoTech Labs), 
      0.1µM PSK-α (added to media after autoclaving
      -in flow hood); pH 5.8; autoclaved.


Shoot Regeneration Medium    KM medium51, 3% sucrose,                                        Shoot induction               5-6 weeks             4°C, Dark                            
            (SRM)                             0.2 mg/L 0.2 mg/L 6-Benzylamino
    -purine (BAP; PhytoTech Labs); 0.1 mg/L
     Naphthaleneace acid (NAA; PhytoTech Labs),
     0.5g/L 2-(N-morpholino) ethanesulfonic acid
     (MES; PhytoTech Labs), 0.1µM PSK-α 
     (added to media after autoclaving in flow hood); 
                                                pH 5.8; autoclaved                                            

     
         Rooting Medium             Murashige and Skoog (MS)                                               Root induction           2-3 weeks              4°C, Dark
       (RM)                       with Gamborg B5 vitamins (Half-strength)
   0.2 mg/L Indole-3-butyric acid
                                       (IBA; PhytoTech Labs); pH 5.8; autoclaved.



