The effects of physical activity on Drosophila melanogaster physiology

Objectives:

(1) To examine how fly physiology changes with exercise

(2) To examine the validity of the assumed correlation between lipid and triglyceride content

Day 1

Fly Collections:

(1) Flies will be collected from four DGRP (Drosophila Genetic Reference Panel) lines and aged to 3-5 days old (see appendix Table 1.0 for phenotypes).

 (2) Anaesthetize flies using CO2 in order to collect 90 male flies.
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(3) Place 90 flies into each empty vial to be exercised or as a control.

Exercise:

(1) Place flies to be exercised on Flygometer 2.0. Keep control flies in same location and position as exercised flies.

(2) Exercise flies for the following time frames: 0 (control) and 60 minutes with 15 minutes of exercise and 5 minutes of rest. Freeze in liquid nitrogen according to the table on page 2.






Table 1.0 Fly Exercise & Post-Exercise Freezing Schedule

	DGRP Line
	Exercise Time (min)
	Post-Exercise Freezing Time (min)

	307
	Control- 0
	Control- 0

	
	Sample1- 60
Sample2- 60
	Sample1- 0
Sample2- 60

	380
	Control- 0
	Control- 0

	
	Sample1- 60
Sample2- 60
	Sample1- 0
Sample2- 60

	852
	Control- 0
	Control- 0

	
	Sample1- 60
Sample2- 60
	Sample1- 0
Sample2- 60

	315
	Control- 0
	Control- 0

	
	Sample1- 60
Sample2- 60
	Sample1- 0
Sample2- 60



Note: Time zero post-exercise freezing time is freezing immediately following the exercise. Time 60 minutes post-exercise freezing is freezing 60 minutes following the exercise.


(3) Sort flies into groups of 5 into individual 1.5 mL tubes. Place tubes on ice.

(4) 3 biological samples for each fly line will be set aside for an organic lipid extraction and 3 for various assays.



Fly Homogenizations:

(1) Add homogenizing buffer (0.1 M TRIS-HCl, pH 7.4) to the remaining samples at a concentration of one fly/100 L homogenizing buffer.

(2) Using Dremel tool, homogenize flies for ~5 seconds, or until the flies become a slurry. Immediately return samples to ice. Keeping vials on ice should prevent degradation of the homogenate.

(3) Spin down samples at 13,000 RPM for 5 minutes at 4˚C to pellet fly exoskeleton.

(4) Collect homogenate and transfer to a master plate on ice (300 L max.).

Biochemical Assays:

[bookmark: _GoBack]1. Malic Enzyme (MEN)

(1) Use a multichannel pipette to transfer 10 L of homogenate from the master plate to a new 96-well plate. Prepare MEN activity assay solution:

Table 2.0 MEN Activity Assay Reagents

	Reagent & Final Concentration
	Stock Concentration
	Amount Added/10 mL Total Solution

	0.1 M TRIS-HCl, pH 7.4
	20X
	0.500 mL

	0.34 mM NADP+
	30X
	0.340 mL

	10.0 mM Malate
	20X
	0.500 mL

	5.0 mM MnCl2
	100X
	100 L



(2) Add 100 L assay solution to each sample.

(3) Place assay plate in spectrophotometer and measure absorbance at 340 nm for 3 minutes, taking readings every 9 seconds.


2. Isocitrate Dehydrogenase (IDH)

(1) Use a multichannel pipette to transfer 10 L of homogenate from the master plate to a new 96-well plate. Prepare IDH activity assay solution:

Table 3.0 IDH Activity Assay Reagents

	Reagent & Final Concentration
	Stock Concentration
	Amount Added/10 mL Total Solution

	0.1 M TRIS-HCl, pH 8.6
	10X
	0.500 mL

	0.1 mM NADP+
	100X
	0.100 mL

	1.37 mM NaCl Isocitrate
	20X
	0.500 mL

	0.84 mM MgSO4
	100X
	0.100 mL



(2) Add 100 L assay solution to each sample.

(3) Place assay plate in spectrophotometer and measure absorbance at 340 nm for 3 minutes, taking readings every 9 seconds.



3. Glucose-6-Phosphate Dehydrogenase (G6PD)

(1) Use a multichannel pipette to transfer 20 L of homogenate from the master plate to a new 96-well plate. Prepare G6PD activity assay solution:

Table 4.0 G6PD Activity Assay Reagents

	Reagent & Final Concentration
	Stock Concentration
	Amount Add/10 mL Total Solution

	20 mM TRIS-HCl, pH 7.4
	20X
	0.500 mL

	0.2 mM NADP+
	31.25X
	0.320 mL

	3.5 mM G-6-P
	50X
	0.200 mL



(2) Add 100 L assay solution to each sample.

(3) Place assay plate in spectrophotometer and measure absorbance at 340 nm for 5 minutes, taking readings every 9 seconds.



4. Organic Lipid Extraction

(1) Take wet weight of each sample then place samples into glass test tubes to dry at 50 ˚C overnight. Leave uncovered.

(2) Take dry weight 1. Add 1 mL of ether to each sample to extract lipids. Cork/cap test tubes and leave overnight (10-12 hours) at room temperature.

(3) Remove ether (try not to disturb the sample). Dry samples again at 50 ˚C to evaporate any residual ether. Leave test tubes uncovered overnight.
(4) Take dry weight 2.

      Dry weight 1 – Dry weight 2= Total lipid

      Total lipid/Wet weight= Lipid corrected for weight



Day Two

5. Glycogen

(1) Create the following glycogen standards:

Table 5.0 Glycogen Standard Volumes

	Concentration (mg/L)
	Volume of Glycogen Stock (L)
	Volume of Homogenizing Buffer (L)

	1000 (Stock)
	
	

	125
	25
	175

	250
	50
	150

	375
	75
	125

	625
	125
	75

	750
	150
	50

	875
	175
	25



(2) Transfer 10 L of homogenate from the master plate to a PCR plate using a multichannel pipette. Transfer 10 L of standard to the PCR plate.

(3) Transfer 2 L of enzyme working solution (2 M CH3COONa (pH 5.7), Amyloglucosidase from Aspergillus niger) to each standard and sample in the PCR plate. This will give an enzyme working solution of 500 U/mL.

(4) Incubate the PCR plate in the thermocycler at 55˚C for 45 minutes.

(5) Remove the PCR plate from the thermocycler and transfer 10 L of digested homogenate to a new 96-well plate.

(6) Add 200 L of glucose assay solution to each sample/standard then cover with a plate cover. Incubate the plate at 37 ˚C for 10 minutes. Read the plate in the spectrophotometer at 340 nm.



6. Glucose

(1) Create the following glucose standards:

Table 6.0 Glucose Standard Volumes

	Concentration (mg/dL)
	Volume of Previous
Standard (L)
	Volume of Homogenizing Buffer (L)

	320 (Stock)
	
	

	64
	30
	120

	32
	75
	75

	16
	75
	75

	8
	75
	75

	4
	75
	75

	2
	75
	75

	1
	75
	75

	0.5
	75
	75

	0
	75
	75



(2) Using the multichannel pipette, transfer 20 L of homogenate from the master plate to a new 96-well plate. Transfer 20 L of standard to the new well plate.

(3) Add 100 L of glucose assay reagent to each well using a multichannel pipette
(4) Place a plate cover over top of the plate and incubate for 10 minutes at 37 ˚C. Read the plate in the spectrophotometer at 340nm.



7. Triglycerides

(1) Create the following triglyceride standards:

Table 7.0 Triglyceride Standard Volumes

	Concentration (mmol/L)
	Volume of Triglyceride
Standard Reagent (L)
	Volume of Homogenizing Buffer (L)

	2 (Stock)
	
	

	0.5
	50
	150

	0.3
	30
	170

	0.1
	10
	190

	0.04
	4
	196

	0.002
	10 of 0.04 mmol/L solution
	190



(2) Using the multichannel pipette, transfer 10 L of homogenate from the master plate to a new 96-well plate. Transfer 10 L of standard to the new well plate.

(3) Add 100 L of triglyceride assay reagent to each well using a multichannel pipette

(4) Place a plate cover over top of the plate and incubate for 5 minutes at 37˚C. Read the plate in the spectrophotometer at a primary absorbance of 500 nm and a secondary absorbance of 660 nm.











Appendix:

Table 8.0 Fly Line Phenotypes

	DGRP Line
	Motivation

	307
	Low

	380
	Low

	852
	High

	315
	High
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