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Purpose:	Comment by Corrector: PURPOSE 3/5 MARKS 


This laboratory focuses on understanding the properties of enzyme kinetic parameters through a reaction mediated by enzyme acid phosphatase on the substrate p-nitrophenylphosphate (PNPP) producing the product of p-nitrophenol (PNP). Experiment 1 will entail recognizing the dependence of the enzyme activity on enzyme concentration by analyzing the rate product formation over fixed incubation period of 10-minute intervals. A plot of fixed time of reaction versus the formation of product will determine the concentration of enzyme needed to produce the product at a constant rate from the laboratory data set. The experiment allows one to understand parameters such as rate of production under controlled conditions of pH, temperature, enzyme and substrate concentration by varying time of reaction to determine efficient enzyme concentration. Experiments 2 & 3 entail the observation of kinetic parameters KM and VMax, characteristic of catalytic properties of reaction rate and specificity. During which assumptions such as the enzyme follows the Michaelis-Menten equation where initial velocity is a function of substrate concentration is required to interpret effects of said initial velocity under variable concentrations of substrate in the presence and absence of an inhibitor. This will be done using the predetermined concentration of enzyme which when plotted against the quotient of substrate concentration and velocity will help in developing the Hanes equation. This will further allow for interpretation of the kinetic parameters of enzymatic reaction under the control experiment to the one involving the inhibitor. Interpretation can lead to classifying the inhibitor as competitive, uncompetitive, and or mixed. All experiments will be assayed using an absorbance reading via a spectrophotometer to determine the concentration of said substrate. This lab allows for an application of knowledge surrounding enzyme kinetic properties in a setting that uses various techniques to determine the effects of inhibitor between a control group and the experimental, using scientific instruments and procedures.	Comment by Corrector: Max 10 lines

-2
	
Results and Discussion:

R1. Fixed Time Assay Rate of Product Formation Results/Calculations	Comment by Corrector: R1.14.5 /14.5 MARKS 
Table 
Caption: 4.5/4.5 marks 
Calculations: 10/10 marks


Table#1: The rate of formation of p-nitrophenol (PNP) product from the enzymatic reaction of phosphatase acid on substrate p-nitrophenylphosphate (PNPP) (Concentration of acid phosphatase in assay: 0.06 mg/mL). Total of 6 assay test tubes each corresponding to a fixed allotted time of 0, 2, 4, 6, 10 and 15 minutes. To each assay the addition of 2.0mL of 0.5M KOH was added. A 7th test tube labelled R was filled with 0.5 mL of 1.0M Na-acetate of pH= 5.7, 3.4 mL water, 0.6 mL of 0.5 mg/mL acid phosphatase and vortexed. Test tube R is incubated after addition of substrate PNPP at 37oC in a water bath for 3 minutes. An aliquot of 0.5 mL from R is added to each of the 6 assay test tubes when the allotted time has been reached. After reaction has stopped absorbance via spectrophotometer at 405nm is recorded. Each Assay’s test tube absorbance reading is subtracted from a time 0 sample to obtain a corrected reading. Concentration has been calculated using Beer-Lambert equation of A =ε c l, where the molar absorptivity of PNP is 1.88x104 M‐1 cm‐1(405), a path length of for the cuvette of 1 cm(l ) and a final assay volume of 2.5mL is utilized. 	Comment by Corrector: use final concentration for all reagents, as you did in your title 

	Time (min)
	A405
	PNP (mM)
	PNP (µmol)
	Percentage of PNP converted

	0
	0
	0
	0
	0

	2
	0.207
	0.0110
	0.0275
	2.75

	4
	0.216
	0.0115
	0.0287
	2.87

	6
	0.565
	0.0300
	0.0751
	7.51

	10
	0.967
	0.0514
	0.129
	12.9

	15
	1.397
	0.0743
	0.186
	18.6



Sample Calculations: Example using Fixed time Assay at 2 minutes.
	Concentration of Acid Phosphatase Enzyme in Assay Reaction Mixture

	C1 = Cacid phosphatase initial =  0.5 mg/mL
C2 =? 
V1 = Vinitial = 0.6 mL
V2 = Vfinal = 5.0 mL
C2 = (C1(V1) / (V2)
C2 = (0.5mg/mL)(0.6mL)/(5.0mL)
C2 =0.06 mg/mL

	Corrected Absorbance Reading for 2 minutes
	Concentration of PNP at 2 minutes
	Moles of PNP at 2 minutes

	A0 = 0.129
A2 = 0.336
A2 corrected  = A2 - A0
A2 corrected  = 0.336-0.129 = 0.207

Therefore, the corrected absorbance reading for assay test tube 2 is 0.207.
	A =ε c l
ε = 1.88x104 M‐1 cm‐1
l =  1 cm
A = 0.207
c2=
c2 = 0.011010639  mM
c2 = 0.0110  mM
Therefore, the concentration of PNP in the fixed time assay of 2 minutes is 0.0110mM.
	V = 2.5mL = 0.0025 L 
c2 = 0.011010639  mM
nPNP = (c2)(V)
nPNP = (0.011010639  mM)(0.0025 L)
nPNP = 0.000027526596mmol ()
nPNP = 0.027526596 µmol
nPNP = 0.0275 µmol

Therefore, the micro moles of PNP in the fixed time assay of 2 minutes is 0.0275 µmol. 

	% Conversion of Substrate PNPP to PNP for Fixed Assay Time of 2 minutes 


	1) % conversion of Substrate PNPP to PNP for 2 minutes
C1 = CPNPP(initial) = 20mM
C2 = CPNPP (final) = ?
V1 = 0.5 mL
V2(final rxn mixture) = 5.0 mL 
C2 = 
C2 = 
C2 = 2mM = 0.002M
Therefore, final concentration of PNPP in reaction mixture is 0.002M
	2) Moles of PNPP in 0.5 mL Aliquot Taken from 5mL R tube
CPNPP (final) = 0.002 M
Aliquot = 0.5mL = 0.0005L
nPNPP = (CPNPP (final))(Aliquot)
nPNPP =(0.002M)(0.0005L)
nPNPP = (0.000001 mol)()
nPNPP = 1µmol

Therefore, the micro mole of PNPP substrate in the 0.5 mL aliquot is 1µmol.
	3) % conversion of PNPP to PNP
nPNPP = 1 µmol
nPNP = 0.0275µmol
% conversion = ()(100%)
% conversion = 2.75%

Therefore, only 2.75% of substrate of PNPP into PNP was achieved at 2 minutes. 































R2. Plot of The Amount of Product (mol PNP) versus time (minutes)	Comment by Corrector: R2. 14/14 MARKS 
Graph 
Caption: 4/4 marks 
Format: 4/4 marks 
Results: 6/6 marks 


[image: ]
Figure 1. The relationship between formation of p-nitrophenol (PNP) during fixed assay times of the catalytic reaction between acid phosphatase on substrate p-nitrophenylphosphate (PNPP). Total of 6 assay test tubes each corresponding to a fixed allotted time of 0, 2, 4, 6, 10 and 15 minutes. To each assay the addition of 2.0mL of 0.5M KOH was added. A 7th test tube labelled R was filled with 0.5 mL of 1.0M Na-acetate of pH= 5.7, 3.4 mL water, 0.6 mL of 0.5 mg/mL acid phosphatase and vortexed. Test tube R is incubated after addition of substrate PNPP at 37oC in a water bath for 3 minutes. An aliquot of 0.5 mL from R is added to each of the 6 assay test tubes when the allotted time has been reached. After reaction has stopped absorbance via spectrophotometer set at a wavelength of 405nm is recorded. Each Assay’s test tube absorbance reading is subtracted from a time 0 sample to obtain a corrected reading. Concentration has been calculated using Beer-Lambert equation of A =ε c l, where the molar absorptivity of PNP is 1.88x104 M‐1 cm‐1(405), a path length of for the cuvette of 1 cm (l ) and a final assay volume of 2.5mL is utilized (Concentration of acid phosphatase in assay: 0.06 mg/mL). The linear regression of the data produces an equation y=0.0532x, where the slope is the rate of product formation being 0.0532 µmol/min, and an R2 value of linear regression of 1.

The trendline indicates the equation from the linear regression of data from Table 1, plotted on figure 1 indicates the initial rate of reaction or initial approximate velocity of the reaction. This is indicated by the slope of the rate of product p-nitrophenol (PNP) formation versus fixed assay times till 15 minutes. The slope being .0532 µmol/min from the linear regressed equation y=0.0532x is the initial rate/velocity of the reaction. This initial value is only an approximation over the fixed assay times and as such cannot be called the true initial velocity. The rate fo reaction remain fairly constant over the total allotted 15-minute period, with the highest percent conversion to PNP being 18.6% at 15-minute time period. Some enzymatic or catalytic plots of product formation over time can plateau, this is indicative of components needed to product product decreasing in concentration in this case the substrate. This means that the saturation of substrate to enzyme is reaching its maximum and being converted to product PNP and which point the graph will reduce in the maximum rate of conversion. If the above reaction had more fixed time assay it too would indicate a plateau as all substrates are used up in the enzymatic reaction. Other form of plateau can also occur due to deviations in temperature, but such conditions have been controlled in this procedure but can account for potential sources of error if need be. 	Comment by Corrector: units









R3. Reaction Rates of Control and Inhibitor Results/Calculation	Comment by Corrector: R3. 12.5/12.5 MARKS 
Table 
Caption: 4/4 marks 
Calculations: 8.5/8.5 marks 


Table#2/3: Data for the Substrate dependence from rate of product p-nitrophenol (PNP) formation via acid Phosphatase (0.008 mg/mL) in the presence and absence of inhibitor (#29). Stock solutions of PNPP at concentration of 5.0, 2.0 and 0.5mM were created from a 20.0mM solution, where the final 0.5mM was prepared from the 5.0mM prepared solution to minimize error. Experiment 2 is set to be the incubation control where 7 test tubes are subjected to 50µL of 1.0mM of Na-acetate buffer of pH 5.7, with varying volumes of the PNPP at variable concentrations (See table 3 of manual), and varying amounts of water and 40µL of enzyme acid phosphatase for a total volume equal to 0.5mL. The test tubes were each vortexed and incubated for 2 minutes in a 370C water bath where after addition of 2.0mL of 0.5mM KOH following up with the addition of 0.04mL of 0.5mg/mL acid phosphatase (0.008mg/mL) is set to incubate at 370C for 10 minutes. After reaction time has been reached addition of 2mL of 0.5M KOH is added to halt reaction. Experiment 3 is similar where introduction of the inhibitor is added, similar procedure above but the addition of 0.05 mL of 9.0mM of unknown inhibitor #29 is added and volumes of water alongside other reagents need to be adjusted. After all reactions are stopped the test tube is vortexed and the absorbance is measured using the spectrophotometer set at 405nm. An addition set of zero test tubes containing all reagents and KOH initially is used to correct the absorbances for experiment 2 and 3’s test tubes. Concentration has been calculated using Beer-Lambert equation of A =ε c l, where the molar absorptivity of PNP is 1.88x104 M‐1 cm‐1(405), a path length of for the cuvette of 1 cm (l ) and a final assay volume of 2.5mL is utilized. The micromoles of PNP in each test tube is used to calculate the initial rate of reaction (V) by diving the reaction time of 10 minutes. 	Comment by Corrector: Incorrect concentration	Comment by Corrector: ok

	[PNPP]* (M)
	Control (experiment 2)
	Inhibitor (experiment 3)

	
	A405
	PNP(M)
	PNP (µmol)
	V (µmol/Min)
	A405
	PNP (M)
	PNP (µmol)
	V (µmol min)

	0.00005
	0.004
	2.13 x10-7
	0.000532
	5.32x10-5
	0.059
	3.14x10-6
	0.00784
	0.000785

	0.0001
	0.1613
	8.58x10-6
	0.0214
	0.00214
	0.1403
	7.46x10-6
	0.0187
	0.00187

	0.0002
	0.286
	1.52x10-5
	0.0380
	0.00380
	0.195
	1.04x10-5
	0.0259
	0.00259

	0.0005
	0.554
	2.95x10-5
	0.0737
	0.00737
	0.234
	1.24x10-5
	0.0311
	0.00311

	0.00075
	0.631
	3.36x10-5
	0.0839
	0.00839
	0.292
	1.55x10-5
	0.0388
	0.00388

	0.001
	0.774
	4.12x10-5
	0.103
	0.0103
	0.367
	1.95x10-5
	0.0488
	0.00488

	0.002
	0.923
	4.91x10-5
	0.123
	0.0123
	0.413
	2.20x10-5
	0.0549
	0.00549


* Initial [Substrate]
Sample Calculations: Example Using Control Test Tube #2

	Final Concentration of PNPP Substrate in Control T1:
	Corrected Absorbance of PNP product in Control T1:
	Concentration of PNP product in Control T1:

	V1= 0.00005L
V2=0.0005L
C1=0.5mM = 0.0005M
C2=(C1V1)/(V2)
C2=[(0.0005M)(0.00005L)/(0.0005L)]
C2= 0.00005M
Therefore, the final concentration of PNPP substrate in test tube 1 control is 0.00005 M
	A0 = 0.047
A1 = 0.051
A1 corrected  = A1 - A0
A1 corrected  = 0.051-0.047 = 0.004

Therefore, the corrected absorbance reading for control test tube 1 is 0.004.
	A =ε c l
ε = 1.88x104 M‐1 cm‐1
l =  1 cm
A1 corrected  =0.004
c1=
c1 =2.12766x10-7 M
c1 = 2.13 x10-7M
Therefore, the concentration of PNP in control test tube 1 is 2.13 x10-7M.














	PNP (µmol) in Control T1:
	Initial Velocity Rate:

	V = 2.5mL = 0.0025 L 
c1 = 2.12766x10-7 M
nPNP = (c1)(V)
nPNP = (2.12766x10-7 M)(0.0025 L)
nPNP = (5.31915x10-10) ()
nPNP = 0.000531915 µmol
nPNP = 0.000532 µmol

Therefore, the micro moles of PNP in the control test tube 1 is 0.000532 µmol.
	nPNP = 0.000531915 µmol
trxn= 10 min
V = (nPNP)/(trxn)
V = (0.000531915 µmol)/(10min)
V = 5.31915x10-5 µmol/min
V = 5.32x10-5 µmol/min

Therefore, the rate of reaction is 5.31915x10-5 µmol/min for control test tube 1.





R4. Analysis of Results by the Hanes Method 	Comment by Corrector: R4. 10.5/10.5 MARKS 
Table 
Caption: 3.5/3.5 marks 
Calculations: 7/7 marks 



Table#4/5: Resultant data to determine parameters of the Hanes equation. The Hanes equation has a y-intercept coordinate of KM/Vmax, with an x-value is [S], and a slope of 1/Vmax . This initial rate of reaction (V) and PNPP concentration of [S] in each control and inhibitor test tubes have been determined in experiments 2 and 3 and described in Table#2/3. Experiment 2 is set to be the incubation control where 7 test tubes are subjected to 50µL of 1.0mM of Na-acetate buffer of pH 5.7, with varying volumes of the PNPP at variable concentrations (See table 3 of manual), and varying amounts of water and 40µL of enzyme acid phosphatase for a total volume equal to 0.5mL. The test tubes were each vortexed and incubated for 2 minutes in a 370C water bath where after addition of 2.0mL of 0.5mM KOH following up with the addition of 0.04mL of 0.5mg/mL acid phosphatase (0.008mg/mL) is set to incubate at 370C for 10 minutes. After reaction time has been reached addition of 2mL of 0.5M KOH is added to halt reaction. Experiment 3 is similar where introduction of the inhibitor is added, similar procedure above but the addition of 0.05 mL of  9.0 mM of unknown inhibitor #29 is added and volumes of water alongside other reagents need to be adjusted. After all reactions are stopped the test tube is vortexed and the absorbance is measured using the spectrophotometer set at 405nm. An addition set of zero test tubes containing all reagents and KOH initially is used to correct the absorbances for experiment 2 and 3’s test tubes. Concentration has been calculated using Beer-Lambert equation of A =ε c l, where the molar absorptivity of PNP is 1.88x104 M‐1 cm‐1(405), a path length of for the cuvette of 1 cm (l ) and a final assay volume of 2.5mL is utilized. The micromoles of PNP in each test tube is used to calculate the initial rate of reaction (V) by diving the reaction time of 10 minutes and inversed to determine the slope (1/Vmax).

	Test Tube #
	[S]*(M)
	Control
	Inhibitor

	
	
	V (µmol/Min)
	[S]/V (min/ µL)
	V (µmol/Min)
	[S]/V (min/ µL)

	1
	0.00005
	5.32x10-5
	9.40x10-1
	0.000785
	0.0637

	2
	0.0001
	0.00214
	4.66 x10-2
	0.00187
	0.0536

	3
	0.0002
	0.00380
	5.26 x10-2
	0.00259
	0.0771

	4
	0.0005
	0.00737
	6.79 x10-2
	0.00311
	0.161

	5
	0.00075
	0.00839
	8.94 x10-2
	0.00388
	0.193

	6
	0.001
	0.0103
	9.72 x10-2
	0.00488
	0.205

	7
	0.002
	0.0123
	1.63 x10-1
	0.00549
	0.364


* Initial [Substrate]

Sample Calculations: Example Via Control Test Tube #1
	[S]/V (min/ µL)

	[S] = 0.00005M
V = 5.32x10-5 µmol/Min
[S]/V = (0.00005M)/( 5.32x10-5 µmol/Min)
[S]/V = 0.9398496241 min/ µL
[S]/V = 9.40x10-1 min/ µL
Therefore, the [S]/V of control test tube #1 is 9.40x10-1 min/ µL.






R5. Hanes Plot for Enzyme In Presence and Absence of Inhibitor	Comment by Corrector: R5. 8/8 MARKS 
Graph 
Caption: 3.5/3.5 marks 
Format: 4.5/4.5 marks 

 
[image: ]
Figure 2. Hanes plot of [S]/V versus [S] used to determine the kinetic parameters of Km and Vmax for both the Control and Inhibitor reaction test tubes. The plot has [S]/V on the y-axis where this is the result of multiplying the Lineweaver-Burk equation by [S] to obtain a better fit. On the x-axis is the substrate concentration of PNPP present when analyzing the enzymatic reaction in the control and inhibitor test tubes. The trend lines of both data are presented and are y=157.68 + 0.056 for the inhibitor (#29) with an R2 value of 0.978 and y=61.171+0.0397 for the control with an R2 value of 0.9961. There was an outlier for the control data set test tube #1 skewing the trendline to a negative which was considered an anomaly and disrupts understanding of the general trend. The y-intercept of the equation represents the Km/Vmax ratio and the X intercept represent the substrate concentration. These values are plotted from data obtained in experiments 2 and 3 and described in Table#2/3. Experiment 2 is set to be the incubation control where 7 test tubes are subjected to 50µL of 1.0mM of Na-acetate buffer of pH 5.7, with varying volumes of the PNPP at variable concentrations (See table 3 of manual), and varying amounts of water and 40µL of enzyme acid phosphatase for a total volume equal to 0.5mL. The test tubes were each vortexed and incubated for 2 minutes in a 370C water bath where after addition of 2.0mL of 0.5mM KOH following up with the addition of 0.04mL of 0.5mg/mL acid phosphatase (0.008mg/mL) is set to incubate at 370C for 10 minutes. After reaction time has been reached addition of 2mL of 0.5M KOH is added to halt reaction. Experiment 3 is similar where introduction of the inhibitor is added, similar procedure above but the addition of 0.05 mL of 9.0mM of unknown inhibitor #29 is added and volumes of water alongside other reagents need to be adjusted. After all reactions are stopped the test tube is vortexed and the absorbance is measured using the spectrophotometer set at 405nm. An addition set of zero test tubes containing all reagents and KOH initially is used to correct the absorbances for experiment 2 and 3’s test tubes. Concentration has been calculated using Beer-Lambert equation of A =ε c l, where the molar absorptivity of PNP is 1.88x104 M‐1 cm‐1(405), a path length of for the cuvette of 1 cm (l ) and a final assay volume of 2.5mL is utilized. The micromoles of PNP in each test tube is used to calculate the initial rate of reaction (V) by diving the reaction time of 10 minutes. These values were then used to determine the [S]/V and plotted against [S] to obtain the slope which corresponds to 1/V indicating the optimal Vmax..





R6. Determination of Km and Vmax Parameters for Both Control and Inhibitor	Comment by Corrector: R6. 11.25/13.5 MARKS 
Table 
Caption: 3.25/3.5 marks 
Calculations:6 /6 marks 
Justification: 2/4 marks 



Table#6: Kinetic parameters of Vmax and KM obtained from Hanes plot for enzymatic reaction under conditions of no inhibitor (control) and in the presence of inhibitor. Parameters of Vmax and KM obtained from Hanes plot for enzymatic reaction under the effects of two conditions presence and or absence of inhibitor on substrate concentration of PNPP [S]. The Hanes equation with a slope of 1/Vmax, and y-intercept of KM/Vmax have been used to calculate the individual Vmax and KM parameters. The trend lines of both data are presented in figure 2 and are y=157.68 + 0.056 for the inhibitor (#29) with an R2 value of 0.978 and y=61.171+0.0397 for the control with an R2 value of 0.9961. There was an outlier for the control data set test tube #1 skewing the trendline to a negative which was considered an anomaly and disrupts understanding of the general trend. The x-intercept represent the substrate concentration. Each condition control (experiment 2) and inhibitor (experiment 3) had 7 test tubes each subjected to 50µL of 1.0mM of Na-acetate buffer of pH 5.7, with varying volumes of the PNPP at variable concentrations (See table 3 of manual),varying amounts of water and 40µL of enzyme acid phosphatase for a total volume equal to 0.5mL, except for experiment 3 where unknown inhibitor #29 was used and volumes adjusted accordingly. The test tubes were each vortexed and incubated for 2 minutes in a 370C water bath where after addition of 2.0mL of 0.5mM KOH following up with the addition of 0.04mL of 0.5mg/mL of acid phosphatase (0.008mg/mL) is set to incubate at 370C for 10 minutes. After reaction time has been reached addition of 2mL of 0.5M KOH is added to halt reaction. Each test tube’s absorbance was read at 405nm.	Comment by Corrector: -0.25 concentration

	Method
	Control
	Inhibitor

	Hanes
	Vmax (µmol/Min or U)
	Km (M)
	Vmax (µmol/Min or U)
	Km (M)

	
	0.01634762
	0.000649
	0.00634196
	0.00035515




Sample Calculations for Control:
	Vmax (µmol/Min or U) for Control
	Km (M) For Control

	1/Vmax = 61.171 (slope of Control from Figure 2)
Vmax = (1/61.171)
Vmax = 0.01634762 µmol/Min or U
Therefore, the Vmax of the control is 0.01634762 µmol/Min or U.
	Y-intercept (KM/Vmax) = 0.0397 M/µmol/Min
KM= (Y-intercept) (Vmax)
KM= (0.0397M/µmol/Min) ( 0.01634762 µmol/Min)
KM = 0.00035515 M

Therefore, the KM parameter for the Control is 0.00035515 M.

	Percentage Difference of Slope
	Percentage Difference of Y-Intercept

	%Diff = (Inhibitor S-Control S)/(Control S)(100%)
%Diff = (157.68-61.171)/(61.171)(100%)
%Diff = 157.769204%
%Diff = 157.8%
Therefore, the percentage difference of slope is 157.8%.
	%Diff = (Inhibitor Y-Control Y)/(Control Y)(100%)
%Diff = (0.056-0.0397)/(0.0397)(100%)
%Diff = 41.0579345%
%Diff = 41%
Therefore, the percentage difference of y-intercept is 41%.




The Resultant data according to the Hanes plot indicates that unknown inhibitor #29 used in this catalytic reaction is most likely an uncompetitive inhibitor due to the decrease in both Km and Vmax in comparison to the control data. This is characteristic of uncompetitive inhibition where the both kinetic parameters decrease in the catalytic reaction due to the inhibitor binding to the substrate-enzyme complex and blocking the substrate conversion to product. The percent difference of slope is 157.8% which is significantly higher than the 25% cut off meaning the control of catalytic reaction observed from the Hanes plot is much smaller than that of the inhibitor, this is also the result of the y-intercept % difference being 41%, once again positive and indicative that the control is significantly smaller than that of the inhibitor, otherwise it would have been negative if it were larger. 	Comment by Corrector: -2 Meets both cut offs – justification not clear






R7. Type of Inhibitor: 	Comment by Corrector: R7. 8.5/11.5 MARKS 
Table 
Caption: 3.5/3.5 marks 
Calculations: 5/8 marks 



Table#7: Determining the Type of Inhibitor. The final concentration of inhibitor in the test tubes for experiment 3 are calculated using the final solution volume of 0.5mL and the initial volume of 50µL of 9.0mM inhibitor #29 added to each of the 7 test tubes (C1V1= C2V2). The Vmax parameter was calculated from the reciprocal of the slope in figure 2 from the linear regression of the Hanes plot to be y=157.68 + 0.056 for the inhibitor (#29) with an R2 value of 0.978. The type of inhibitor was determined by analyzing the kinetic parameters of KM and Vmax from the Hanes plot. There was a decrease in both Km and Vmax in comparison to the control data, characteristic of an uncompetitive inhibitor. Both % difference in slope and y-intercept led to the conclusion that there was a significant decrease in both kinetic parameters of the control to that of the inhibitor, these being 157.8% for slope and 41% for y-intercept. This is characteristic of uncompetitive inhibition where the both kinetic parameters decrease in the catalytic reaction due to the inhibitor binding to the substrate-enzyme complex and blocking the substrate conversion to product. The Hanes plot showcases that the inhibitor plot in orange has larger y-intercept that that of the control in blue on figure 2. Equations in Table 1 of the lab manual on (pg 55)  have been used for Vmax (inhibitor)=Vmax (control)/  '  and    ’ = 1 + [I]/KI’ to calculate the dissociation constant KI’ for uncompetitive inhibitor. The KI dissociation constant is not expressed in uncompetitive inhibitor reaction only in mixed and competitive inhibitor type.

	Inhibitor Number
	[I] (M)
	Vmax (U)
	KM(M)
	KI(M)
	KI’(M)
	Type of Inhibitor

	-------
	
	0.01634762

	0.000649

	-
	-
	none

	29
	1x10-3
	0.00634196

	0.00035515

	-
	0.00057045

	Uncompetitive


Sample Calculations:

Concentration of Uncompetitive Inhibitor #29
C1 = 0.01M, V2 = 0.0005L, V1 = 0.00005L	Comment by Corrector: -0.5 incorrect
C2 = (C1)(V1)/(V2)
C2 = (0.01M)(0.0005L)/(0.00005L) = 1x10-3M

Therefore, the final concentration of uncompetitive inhibitor #29 is 1x10-3M	Comment by Corrector: -0.5 incorrect

KI’ (M) Dissociation Constant:	Comment by Corrector: Uncompetitive inhibition has 
A’1 = Vmax/Vmaxi
A’2 = KMi/KM
-2 Need to calculate both (formula/answers) incorrect answers


’ = 1 + [I]/KI’
’ = Vmax (inhibitor)/Vmax (control)
’ = 0.01634762/0.00634196
’ = 2.57769204
KI’=  
KI’=  
KI’=0.00057045 M

Therefore the dissociation constant is 0.00057045 M.










R8.	Comment by Corrector: R8. 7.5/7.5 marks 
Calculations: 7.5/7.5 marks


Calculation for Specific Activity of Phosphatase Sample (U/mg)

1) Mass of acid Phosphatases (used in assay for Experiment 2)

Variables C Enzyme= 0.5mg/mL,  (optimal volume)

C Enzyme=   

= (( C Enzyme)
	          = ( 0.5mg/mL)
	          = 0.02mg


2) Determine Specific Activity of acid phosphates in experiment 2

[bookmark: _Hlk507894440]Variables: Vmax (control) = 0.01634761 U, =0.02mg

Specific Activity= Vmax (control)
		            

 		       =  (0.01634761 U)/(0.02mg) 
[bookmark: _Hlk507895040]       = 0.81738079U/mg

Therefore, the specific activity of the 0.5mg/mL acid phosphatase enzyme added to assay for experiment 2 is 0.817 U/mg.	Comment by Corrector: WRITING SKILLS 2.75/3 MARKS

Detailed, but inconcise
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