
Kinetic model fitting
 (metabolite examples)

The aim of this practical is to provide hands-on experience with kinetic fitting and endpoint determination for metabolites.  Example 1 (data for parent + 2 metabolites) will be used to illustrate the stepwise procedure for a semi-complex pathway.  Example 2 (data for parent biphasic + 1 metabolite) will be used to illustrate the different procedures recommended to determine metabolite trigger and modeling endpoints.

1. Input data

There are three input data sets.  Data set #1 is for the parent and 2 metabolites in example 1.  Data sets #2 and #3 are both for example 2.  Data set #2 includes data for both parent and metabolite, while data set#3 includes the metabolite data for fitting the decline from its maximum.  The data sets are listed below.  In each case assume that there are no experimental artifacts or outliers.

Data Set #1

File name:  example 1 parent and metabolites.txt 

Version:
0.5

Project:
EPA PMRA CLA training

Testsystem:
Aerobic soil

Comment:
Parent and 2 metabolites, example 1

t
Parent
Met1
Met2

0
96.7



0
105.0



2
83.3
5.4
0.6

2
97.5
4.7
0.3

7
81.9
12.1
6.0

7
87.2
13.5
4.2

14
46.3
15.0
12.5

14
43.1
16.9
16.7

21
35.2
12.8
20.1

21
36.5
12.6
24.7

29
24.5
10.4
31.0

29
19.7
11.2
30.3

45
9.8
6.6
41.4

45
9.3
5.2
36.0

64
4.1
2.4
34.6

64
3.0
2.4
33.7

89
1.1
0.7
30.5

89
1.6
0.9
33.4

119
0.3
0.1
24.2

119
0.2
0.3
18.5
Data Set #2

File name:  example 2 parent and metabolite.txt

Version:
0.5

Project:
EPA PMRA CLA training

Testsystem:
Aerobic soil

Comment:
Parent and metabolite, example 2

t
Parent
Metabolite

0
96.7


0
102.5


1
71.2
9.5

1
78.6
12.2

3
51.0
32.5

3
69.4
28.7

7
42.7
35.7

7
41.5
49.0

14
28.5
44.3

14
22.4
50.1

28
18.6
38.5

28
14.3
42.5

42
10.3
38.6

42
8.4
36.2

61
6.3
29.4

61
5.6
22.3

91
6.0
16.0

91
2.8
14.4

118
2.9
10.4

118
3.0
9.0

Data Set #3

File name:  example 2 metabolite decline.txt

Version:
0.5

Project:
EPA PMRA CLA training

Testsystem:
Aerobic soil

Comment:
Metabolite decline, example 2

t
Metabolite

0
44.3

0
50.1

14
38.5

14
42.5

28
38.6

28
36.2

47
29.4

47
22.3

77
16.0

77
14.4

104
10.4

104
9.0

The first column in each data set gives the sampling times in days after application or, in the case of metabolite decline, in days after maximum observed.  The following columns contain the measured amount of parent and metabolites, expressed in percent of applied.  

2. Define the model, assign data, and estimate parameters

Using the instructions provided previously in the data handling practical, conduct the following assessments:

Data set #1:
Determine modeling endpoints for parent and metabolites 1 and 2 using following stepwise procedure:

1) Run parent to sink SFO, fit acceptable? (note that parent is the same as in example data set#1 of parent practical examples).

[image: image1.png]



2) Set parent parameters (initial amount and degradation rate constant) to values obtained at step 1), add metabolite 1 SFO, perform parameter estimation on formation fraction and degradation rate constant of metabolite 1, check whether formation fraction of metabolite 1 is close to unity and if so consider removing flow from parent to sink.

[image: image2.png]



3) Free all parameters and perform parameter estimation using estimated parameter values from steps 1) and 2) as starting values, fit acceptable?

4) Set parent and metabolite 1 parameters to values obtained at step 3), add metabolite 2 SFO, perform parameter estimation on formation fraction and degradation rate constant of metabolite 2, check whether formation fraction of metabolite 2 is close to unity and if so consider removing flow from metabolite 1 to sink
.

[image: image3.png]
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5) Free all parameters and perform parameter estimation using estimated parameter values from steps 3) and 4) as starting values, fit acceptable?

Be sure and “Save Report to File” and give the file a unique name you can later identify.

Data set #2:
Follow decision schemes from PowerPoint handouts to determine trigger and modeling endpoints for parent and metabolite.  Run parent FOMC with metabolite SFO and parent DFOP with metabolite SFO.  Note that parent is the same as in example data set#2 of parent practical examples.

Be sure and “Save Report to File” and give the file a unique name you can later identify.

Data set #3:
Determine endpoints for metabolite decline.

Be sure and “Save Report to File” and give the file a unique name you can later identify.

3. Results

From the KinGUI output, record the information specified in the tables below.  A completed example is provided here.

	Example #1, step 1)

	Parameters
	Value
	Visual assessment comments

	Initial values:
M0 (%)

k (d-1)
	
	Plot of predicted and observed over time:

Day 0 predicted matches observed.  Predicted and observed appear well matched over time.

Residual plot:

Residual values random about the zero line.  Magnitude of residuals at early time points generally <10%, smaller at later times points.

	Optimized results:

M0 (%)

k (d-1)
(2 error (%)
	
	


	Example #1, step 2)

	Parameters
	Value
	Visual assessment comments

	Initial values:
ffMet1 (-)

kMet1 (d-1)
	
	Plot of predicted and observed over time:

Residual plot:



	Optimized results:

ffMet1 (-)

kMet1 (d-1)

(2 error met1 (%)
	
	


	Example #1, step 3)

	Parameters
	Value
	Visual assessment comments

	Initial values:
M0 (%)

k (d-1)

ffMet1 (-)

kMet1 (d-1)
	
	Plot of predicted and observed over time:

Residual plot:



	Optimized results:

M0 (%)

k (d-1)

ffMet1 (-)

kMet1 (d-1)

(2 error met1 (%)
	
	


	Example #1, step 4a)

	Parameters
	Value
	Visual assessment comments

	Initial values:
ffMet2 (-)

kMet2 (d-1)
	
	Plot of predicted and observed over time:

Residual plot met2:



	Optimized results:

ffMet2 (-)

kMet2 (d-1)

(2 error met2 (%)
	
	


	Example #1, step 4b)

	Parameters
	Value
	Visual assessment comments

	Initial values:
ffMet2 (-)

kMet2 (d-1)
	Fixed to 1
	Plot of predicted and observed over time:

Residual plot met2:



	Optimized results:

ffMet2 (-)

kMet2 (d-1)

(2 error met2 (%)
	Fixed to 1
	


	Example #1, final step 5)

	Parameters
	Value
	Visual assessment comments

	Initial values:
M0 (%)

kP (d-1)

ffMet1 (-)

kMet1 (d-1)

ffMet2 (-)

kMet2 (d-1)
	Fixed to 1


	Plot of predicted and observed over time:

Residual plot parent:

Residual plot met1:

Residual plot met2:



	Optimized results:

M0 (%)

kP (d-1)

ffMet1 (-)

kMet1 (d-1) 

ffMet2 (-)

kMet2 (d-1)

(2 error parent (%)

(2 error met1 (%)

(2 error met2 (%)

DT50_P

DT50_Met1

DT50_Met2
	Fixed to 1


	


	Example 2, data set #2, parent FOMC, metabolite SFO

	Parameters
	Value
	Visual assessment comments

	Initial values:
M0 (%)

( (-)

( (-)

ffMet (-)

kMet (d-1)
	
	Plot of predicted and observed over time:

Residual plot parent:

Residual plot metabolite:



	Optimized results:

M0 (%)

( (-)

( (-)

ffMet (-)

kMet (d-1)

(2 error parent (%)

(2 error met (%)

DT50_Met

DT90_Met
	
	


	Example 2, data set #2, parent DFOP, metabolite SFO

	Parameters
	Value
	Visual assessment comments

	Initial values:
M0 (%)

g (-)

k1P (d-1)

k2P (d-1)

ffMet (-)

kMet (d-1)
	
	Plot of predicted and observed over time:

Residual plot parent:

Residual plot metabolite:



	Optimized results:

M0 (%)

g (-)

k1P (d-1)

k2P (d-1)

ffMet (-)

kMet (d-1)

(2 error parent (%)

(2 error met (%)

DT50_Met

DT90_Met
	
	


	Example #2, metabolite decline (data set #3)

	Parameters
	Value
	Visual assessment comments

	Initial values:
M0 (max.) (%)

kM (d-1)
	
	Plot of predicted and observed over time:

Residual plot:



	Optimized results:

M0 (max.) (%)

kM (d-1)
(2 error met (%)

DT50_Met

DT90_Met
	
	


4. Assessment

Once the output tables are completed, what conclusions might be drawn from the assessment for each data set?  See the questions below.

Example #1

· Is the SFO model acceptable for parent and metabolites, are the endpoints acceptable for modeling?



Example #2

· Which model is appropriate for deriving the metabolite trigger endpoints?



· Which model is appropriate for deriving the metabolite modeling endpoints?



· Compare metabolite degradation Vs. decline endpoints
































� Note: separate aerobic soil metabolism study conducted with metabolite 1 showed 100% formation of metabolite 2.








Kinetic Evaluations according to FOCUS

Washington, January 2006
Page 1 of 11

