FITC labeling of GroES
0.5 M Carbonate buffer: (500 mL)
FITC solution
0.16 M Na2CO3 (8.5 g) (sodium carbonate)        
10 mg/mL in DMF (N,N-dimethylformamide)
0.34 M NaHCO3 (14.25 g) (sodium bicarbonate)
(FITC isomer 1, from Sigma, in 4°C dessicator)
pH 9.5
Filter and degas
Binding buffer: (250 mL) (no ADP)
50 mM Tris-Cl (1.97 g)

10 mM MgCl2*6H2O (0.51 g)                       
100 mM KCl (1.86 g)

1 mM EDTA (0.10 g)

1 mM DTT (250 µL of 1 M)

pH 7.5

Filter and degas
Labeling of GroES with fluorescein isothiocyanate (FITC)
Day 1:

1. Make 500 mL fresh carbonate buffer (is only good for one week)

2. Dialyze GroES protein in ~100 mL of carbonate buffer overnight, 4°C, slow stirring

3. Equilibrate small Sephacryl300 column with 100 mL of carbonate buffer, running at 0.5 mL/min

Day 2:

4. Take GroES out of dialysis

5. Make FITC solution, keep in dark or wrapped in aluminum foil (make fresh each time and use right away, can’t be re-used)

6. Combine:

a. 5 milligrams of GroES or GroES7
b. 122 μL of 10 mg/mL FITC solution

c. Add H2O up to 1 mL total volume

7. Incubate in the dark at room temp
a. 1 hour for GroES single proteins

b. 2 hours for 6His GroES7 proteins

8. As soon as incubation is over, perform separation of free FITC using small Sephacryl300 column
a. Rinse loop with ~5 mL carbonate buffer

b. Inject sample

c. Run program: inject sample and wash (static) loop with 10 mL, isocratic flow for 65 mL, all at 0.5 mL/min (total of 75 mL, 5 CV)
9. First peak contains protein: as soon as it is complete, remove fractions from fraction collector and protect from light (if it’s yellow/orange, then labeling worked)
10. Combine 5 µL of GroES-F from peak fraction and 95 µL of carbonate buffer (20-fold dilution), take 5 readings on spec at 280 nm and 493 nM
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11. Calculate concentration of protein, concentration of FITC, and degree of substitution (e) to check efficiency of labeling
a. Extinction coefficient ε of GroES/GroES7: 10,430 cm-1 M-1
b. ε of FITC: 68,000 cm-1 M-1 
c. Protein concentration  =  (A280- (0.31*A493))*dilution factor         ____________
                                                         ε protein

d. FITC concentration: (A493*dilution factor ) / ε FITC                       ____________
e. Degree of substitution: [FITC]/[protein] (ideally, is between 2-6)    ____________
12. Take 50 µL sample and dialyze for 2 hours in ~500 mL H2O, room temp, no cover, for mass spec (to check labeling efficiency)

13. Cleaning small S-300 column:

a. Wash column with 100 mL of 10 mM Tris, pH 7.5, 1% Triton X-100

b. Wash column with 200 mL of 10 mM Tris, pH 7.5
c. If column will not be used for 2 weeks or more, store column by running 200 mL of 20% ethanol

Notes:

Avoid Tris, glycine, glycerol over 20%, imidazole, ammonium ions (primary amines) in buffer for FITC labeling reaction- will compete with protein for label

Carbonate buffer behaves differently (viscous)- make sure connections for HPLC are super tight or it will leak after FITC is injected!

GroES-F protein stays labeled when it is stored in carbonate buffer at 4°C, can be used successfully over 1 week after labeling. FITC label comes off after a few days if stored in binding buffer.

