Reproductive Ecology Lab Seminar

BIOA 455
Spring Quarter 2008

HOMEWORK ASSIGNMENT

Please do all of the problems, and show all of your work.  

You will need to consult the e1g and pdg protocols and other class handouts to complete some of these problems.
1) You have four plates to assay for estrone-glucuronide, using the 3F11 protocol.  For the precoat step, calculate:

A) the total volume of solution needed.

B) the amount of EIA coating buffer needed.

C) the amount of Rabbit anti-rat IgG (2.5 mg/mL stock) needed.

2) You need to make 60 mL of 1:40,000 e1g-hrp for the E1G 3F11 assay.  

A) How much neat e1g-hrp would you use to make this solution?  How much blocking solution do you need?

B) How much 1:100 e1g-hrp would you use to make 60 mL of 1:40,000 e1g-hrp? How much blocking solution would you need? 

3) If we had microtiter plates that had 84 wells, what volume of solution (including room for error) would we need to coat these plates with 100 (l/well of coating solution?

4) You obtain the following optical density results for your e1g assay.  What is the lower limit of detection for this assay?  Which of the test samples have valid results, which do not, and why or why not?

	
	Mean Optical Density
	Standard Deviation
	Coefficient of Variation

	S1
	1.492


	0.064
	4.265

	S2
	1.401
	0.019
	1.362

	S3
	1.309
	0.039
	2.970

	S4
	0.996
	0.022
	2.202

	S5
	0.625
	0.001
	0.113

	S6
	0.408
	0.013
	3.120

	S7
	0.244
	0.018
	7.230

	S8
	0.129
	0.003
	2.193

	C1
	0.317
	0.007
	2.231

	C2
	0.857
	0.037
	4.376

	B1
	1.495
	0.052
	3.452

	Test sample 1
	0.276
	0.018
	6.393

	Test sample 2
	0.740
	0.037
	5.061

	Test sample 3
	0.464
	0.021
	4.572

	Test sample 4
	0.747
	0.043
	5.778

	Test sample 5
	0.782
	0.105
	13.427

	Test sample 6
	1.400
	0.034
	2.428

	Test sample 7
	1.387
	0.061
	4.397

	Test sample 8
	0.192
	0.050
	26.042

	Test sample 9
	0.577
	0.243
	42.110

	Test sample 10
	0.912
	0.002
	0.219


5) You have several ‘neat’ samples that are too concentrated to read within the bounds of the E1G standard curve, because you are dealing with pregnant urine.  You must re-run samples at the following dilutions: 1:10, 1:25, 1:50, 1:100, 1:500, and 1:1,000.  How would you go about making these dilutions? Think carefully about the total volume you need for each sample (40 (l/well x 2 + error).  Remember that you will not want to pipette anything smaller than 2 (l.

6) You want to make an eight point standard curve, with a total volume of 500 (l of solution for each standard point.  The top point (S8) needs to have a concentration of 4,000 ng/mL, and the remaining points will be made using ‘halving dilutions.’  The stock concentration of standard is 12 (g/mL.  How would you go about making this standard curve?

7) You need 8 mL total volume of a solution with an antibody concentration of 1.0 (g/mL.  Your stock concentration is 8.4 mg/mL.  

A) Calculate how much of the 8.4 mg/mL stock solution you will need for the 8mL total volume.  

B) Make a 1:100 dilution of your stock solution, and then determine how much 1:100 stock solution you will need to add to your buffer to get a 1 (g/mL working concentration.

8) You need to coat 30 plates (big project!) with 1:5,000 3F11 monoclonal antibody.  Make all your calculations, and write out your procedure for the coating step, as if you were actually going to do the assay. 

9) This is kind of a tough question.  You are going to ‘titrate’ a new batch of 3F11 monoclonal antibody.  Titrating means testing the new antibody at several different concentrations in the assay, and determining which concentration performs the best, or which concentration performs most like the old batch.  We will run the new batch at several different concentrations and at the same time (on the same microtiter plate) we will run the old batch at the usual concentration, and directly compare the performance of the old batch to each concentration of the new batch.  The plan for this is as follows.  You will test three different concentrations of the new batch of 3F11: 1:10,000, 1:15,000, and 1:20,000. The old batch is run at 1:15,000.  The microtiter plate will be set up as follows:

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A
	S1
	S2
	S3
	S4
	S5
	S6
	S7
	S8
	C1
	C2
	B1
	B2

	B
	S1
	S2
	S3
	S4
	S5
	S6
	S7
	S8
	C1
	C2
	B1
	B2

	C
	S1
	S2
	S3
	S4
	S5
	S6
	S7
	S8
	C1
	C2
	B1
	B2

	D
	S1
	S2
	S3
	S4
	S5
	S6
	S7
	S8
	C1
	C2
	B1
	B2

	E
	S1
	S2
	S3
	S4
	S5
	S6
	S7
	S8
	C1
	C2
	B1
	B2

	F
	S1
	S2
	S3
	S4
	S5
	S6
	S7
	S8
	C1
	C2
	B1
	B2

	G
	S1
	S2
	S3
	S4
	S5
	S6
	S7
	S8
	C1
	C2
	B1
	B2

	H
	S1
	S2
	S3
	S4
	S5
	S6
	S7
	S8
	C1
	C2
	B1
	B2


In all of the below calculations, don’t forget to include room for error in the volumes.

A) Make your calculations for making up the four different concentrations of 3F11. (Hint: you need to figure out how much volume you need of each concentration).

B) Make your calculations for your standard curve. How much of each standard point do you need for this experiment? 

C) Make your calculations for your controls.  How much of each control do you need?

(see next page for question 10)

10) This is a long question, and will probably take some time for you to do.  You will need to enter the following data into excel, and then manipulate the data (make calculations and graph results).  

The following data are from one complete ovarian or menstrual cycle from a 34 year old US subject (ID #27).  

A. Calculate the corrected E1G and PDG values (corrected by specific gravity)
B. Plot the dilution corrected, specific-gravity corrected, E1G and PDG values in an excel graph.  You will need to label your axes.  You can make separate graphs for E1G and PDG, or you can combine them on the same graph.  If you combine them on the same graph, you will need to use two separate hormone concentration axes.  Please make your graph as professional looking as possible.

C. Print out your graph and results to hand in with this assignment.  You should also send me your excel file as an email attachment.

D. Describe (interpret) what you see in the graph. Is this subject male or female? Menopausal, pregnant or cycling? Is there anything unusual?  

US 27 (34 years old)

	Sample ID
	Cycle Day
	Specific Gravity
	E1G (pg/mL)
	PDG (ng/mL)

	027-022
	1
	1.0275
	55858
	15940

	027-023
	2
	1.0265
	17927
	6116

	027-024
	3
	1.029
	11273
	4427

	027-025
	4
	1.027
	13836
	4281

	027-026
	5
	1.0275
	13890
	3879

	027-027
	6
	1.025
	21728
	5214

	027-028
	7
	1.0285
	15066
	3483

	027-029
	8
	1.0275
	17063
	3440

	027-030
	9
	1.017
	13539
	2255

	027-031
	10
	1.025
	21432
	3412

	027-032
	11
	1.029
	20950
	4877

	027-033
	12
	1.026
	22298
	5060

	027-034
	13
	1.024
	30469.3
	2652.34

	027-035
	14
	1.0295
	34749.3
	3772.83

	027-036
	15
	1.0215
	33272.1
	1862.6

	027-037
	16
	1.021
	74014.3
	2223.6

	027-038
	17
	1.02
	35615.8
	1215.01

	027-039
	18
	1.026
	115614
	2640.62

	027-040
	19
	1.0275
	123999
	3625.69

	027-041
	20
	1.0235
	101911
	5912.54

	027-042
	21
	1.0285
	66245.5
	9212.37

	027-043
	22
	1.023
	33144.4
	9904.61

	027-044
	23
	1.026
	24873.9
	13816.7

	027-045
	24
	1.025
	49888.9
	28536.1

	027-046
	25
	1.0305
	33144.4
	24310.7

	027-047
	26
	1.022
	24666.2
	12764.5

	027-048
	27
	1.016
	32040.3
	10777.5

	027-049
	28
	1.005
	89280.6
	20488.2

	027-050
	29
	1.007
	58715.3
	17400

	027-051
	30
	1.006
	52150.9
	14754

	027-052
	31
	1.004
	34470.3
	12408.3

	027-053
	32
	1.008
	22825.9
	6929.65


1:15,000 old batch 3f11





1:10,000 new batch 3f11





1:15,000 new batch 3f11





1:20,000 new batch 3f11








