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resin. The entire volume of eluate (- 600 ilL) was injected into a dialysis cassette (10 k.D 

molecular weight cut-off). The eluate was stored in the cassette in PBS at 4°C for a week 

before SOS-PAGE analysis. 

SDS-PAGE 

To determine the success of the purification, FIT samples from throughout the 

purifications were analyzed by SOS-PAGE. Flowthrough and wash samples (30 ilL) were 

combined with SOS loading dye (10 ilL , 4x). To prepare the purified the FIT sample, the 

entire volume (- 600 ilL ) from the dialysis cassette was removed and the pure FIT (15 

ilL ) was combined with loading dye (10 ilL, 4x). All samples containing the SOS loading 

dye were placed in a heat block (100°C) for 10 minutes to denature the proteins. 

The gels were run for approximately 45 minutes at 150V, until the dye had 

reached the bottom of the gel. Colloidal coomassie brilliant blue stain was added to the 

gel and left overnight on an orbital shaker to stain. Water was added to destain the gel 

and the gel was left with the water on a shaker to destain for a few days until an image 

could be taken for analysis. 

Protein Concentration Determination 

Absorbance values from a Cary 50 UV N is spectrophotometer were recorded at 

280nm with dialysis buffer serving as a blank. From the absorbance values for each 

mutant and the extinction coefficient (29910 M· 1cm-1
) found on ExPasy (Gasteiger), the 

concentration ofFIT0258C protein was calculated using Beer's law. 

Thermal Stability Analysis 

Thermal stability analysis was conducted to determine the melting point of the 

wild-type and mutant esterases. FIT0258C wild type and all mutants (0.5 ll g/mL) were 
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individually combined with Sypro Ruby ( I ~L) and PBS to a total volume of25 ~L. 

Excitat ion and emission of the dye was measured as temperature was increased by 1.5 °C 

per minute from 20 to 83 °C. 

Enzymatic Analysis (Lavis 20 II ) 

Purified FIT0258C and mutants were diluted to 25 ~glmL in phosphate buffered 

saline (PBS) plus 0. 1 mglmL bovine serum albumin (BSA) to a total desired volume. The 

total volume was then aliquoted evenly to be used fo r enzymatic characterization assays. 

A dilution series was prepared using the eight wells of a column on a 96 well

PCR plate. These analyses were performed in triplicate; therefore each mutant used three 

lanes worth of substrate. In rows 1-7, PBS/BSA ( II 0 ~L) was added to each well . In the 

bottom well of each column PBSIBSA (156.25 ~L) and fluorescein based substrate (8.25 

~L of200 ~M) were added . To perform the dilution series, an al iquot (5 5 ~L) from the 

well containing the fluorescein substrate were transferred to the well above. This was 

mixed by pipette and then a small amount (55 ~L) of that solution was transferred up to 

the above well . This pattern of mixing and transferring was continued until the transfer 

amount (55 flL) was added to the top well of the column. This addition of substrate and 

subsequent dilution by 1/3 was done for each of the columns. 

An aliquot (95 ~L) of each dilution was added to a 96 well black microplate in 

columns 1-3 and 5-7 . Fluorescein ( I 00 ~L) at standard concentrati ons was added to the 

microplate in column 4 and 8. The microplate was kept covered by foil at all times to 

avoid exposing the substrates to light. Just before analysis, wild-type FIT0258C or an 

FIT0258C mutant (5 ~L) was added to the substrate containing wells for a final enzyme 

concentration of 1.25 ~glmL. Each mutant was added to the microplate and analyzed 



36 

separately to avoid lag time between additions. The plate was placed in the fluorescent 

plate reader and light of 485 nm was incident on the plate. Fluorescence was measured 

every 15 seconds for 4 minutes and the emission at 520 nm recorded. Fluorescent values 

were exported to Excel and the procedure was repeated for the second mutant. The entire 

process of enzyme analysis was repeated to analyze the activity of wild type FTT0258C 

with all six latent fluorophore substrates and all mutants with substrates I and 5. 

To determine the kinetic constants for latent fluorophore hydrolysis, a standard 

curve was constructed for fluorescein fluorescence versus concentration and the equation 

of the line used to convert latent fluorophore fluorescence into concentration. A fresh 

fluorescence standard curve was generated for each assay. For the initial velocities of the 

reaction, the change in concentration of activated fluorophore versus time was ploned 

and the slopes of the lines at each concentration recorded . The plot of initial velocity 

versus substrate concentration was fit to the Michaelis-Menten equation (Equation 1) 

using the software program, Origin™. From this equation the constants Vmar and Km were 

determined . These constants were then used with the total enzyme concentration to 

determine values for keG' and keGI Km. An analysis was made comparing all of these 

enzyme efficiency constants to determine the substrate preferences of the wild type and 

mutant esterases. Assays were run until error values were in an acceptable range. 

Nitrophenyl Enzymatic AnalYSis 

A dilution series was set up using a 96 well-plate in the same manner as with the 

latent fluorophore experiment. Four different nitrophenyl substrates were used with side 

chains of carbon chain lengths of2, 4,8, and 12 carbons. However for this analysis, Y, 

dilutions were made with a high concentration of 20mM substrate 2 mM for C4, C8, and 
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C12. Concentrations for the longer chains were decreased to improve solubility. 

Additionally a concentration of I % acetonitrile was maintained throughout the substrate 

dilution to improve substrate solubility. Change in absorbance (41 Onm) was measured for 

4 minutes. Using Beer's Law, absorbance data was converted to concentration of reacted 

substrate but the factor, E, which is equal to 1.034 mM·'cm·' . Final enzyme 

concentrations were 1.25 ~g/mL for C2 and 3.75 ~g/mL for C4, C8, and C12. 

As with the latent fluorophore substrates, active substrate concentrations were 

used to determine initial velocities. Initial velocity was plotted against substrate 

concentration and fit to the Michaelis-Menten equation using Origin TM. Kinetic constants 

were determined and compared for the various carbon chain lengths. Due to the relative 

inactivity of the mutants, only the wild-type esterase was reacted with these substrates. 
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