Part III: Microarray Wet Lab

Now that you know more about the six genes of interest, your job is to perform a simulated DNA microarray using tissue samples taken from Grandpa Joe and a non-smoker’s tissue samples. The cDNA has already been prepared for you. You will first prepare the simulated DNA microarray by spotting each of the six gene sequences onto a glass slide. Actual DNA microarrays have thousands of microscopic DNA spots on the slide. In this lab, our spots will be much larger than in a regular microarray, and you will be able to view the spots without specialized equipment.

Put on safety gloves and goggles.
Use the permanent marker to number the six clear spots on the slide Genes 1-6. Make sure not to touch the surface of your slide (handle it only by the edges).
Load 30 µl of Gene 1 onto the corresponding spot on your slide. You will need to remove the top off the dropper bottle. Do this for each of the 6 genes. Use a fresh tip for each gene. Your spots will harden in less than one minute.
These spots represent the DNA sequences from six different genes. 
Draw a diagram of the slide in your laboratory journal. Make sure to clearly indicate which gene is on which spot.
Obtain a cDNA dropper bottle (Hybridization Buffer) from your teacher and carefully add 10 µl to each spot on your slide. Do not allow the micropipette tip to touch the DNA spots.
The cDNA dropper bottle contains a solution of labeled cDNA from Grandpa Joe’s lung cells and a non-smoker’s lung cells mixed together. You cannot see the color because the cDNA is very dilute. When added to the printed microarray slide, the labeled cDNA in the solution will pair up with the complementary DNA for each gene spotted onto the microarray, according to the base pair rules. As each cDNA binds to the appropriate DNA spot on the slide, the labeled cDNA becomes concentrated in that spot, allowing the spot to be visualized. 
The cDNA used in an actual microarray is labeled with red and green fluorescent dyes and the colors must be viewed using a fluorescent scanner to measure the intensity of each spot. In this lab, the cDNA is labeled with pink (Grandpa Joe’s lung cells) and blue (non-smoker’s lung cells) and do not need a fluorescent scanner to view the results.

Place your DNA microarray slide onto a white piece of paper to observe results.
Draw your results under question 11 on the Student Response Sheet. Your teacher may also take a photo of your slide. Include a description of the color of each spot.
Answer questions 12 – 16 on the Student Response Sheet. 
Wipe off the six spots on your slide with a paper towel. Wash and dry your slide.

You have just characterized the expression level of each gene from a smoker’s and non-smoker’s tissue subjectively (i.e. deep blue versus light blue, deep pink versus light pink, etc). When scientists analyze microarrays, they need to be able to quantitatively measure the results. First scientists convert the colors to numbers according to the intensity of red and green. For example, look at the following DNA microarray results for four genes:

		
	Gene A:

	Gene B:
	Gene C:
	Gene D:

	Red (Tumor Cells)
	[image: Red400]
	[image: Red200]
	[image: Red100]
	[image: Red200]

	Green (Normal Cells)

	[image: Green100]
	[image: Green200]
	[image: Green100]
	[image: Green400]

	Superimposed Image of Green and Red 
	[image: Red400Green100]
	[image: Red200Green200]
	[image: Red100Green100]
	[image: Red200Green400]




Now we will convert these colors into numbers. The numbers represent the intensity of the red or green color. The brighter the color, the larger the number to represent it. For example, a value of 400 indicates a very bright light intensity, whereas, a value of 100 is a dull color:
		
	Gene A:

	Gene B:
	Gene C:
	Gene D:

	Red (Tumor Cells)
	400
	200
	100
	200

	Green (Normal Cells)
	100
	300
	100
	400




The next step is to calculate the ratio of red to green for each gene:
		
	Gene A:

	Gene B:
	Gene C:
	Gene D:

	Ratio Red: Green
(Tumor: Normal) 
	400:100 =
4:1 =

4
	200:300 =
2:3 =

0.67
	100:100 =
1:1 =

1
	200:400 =
2:4 =

0.5


 

The ratios can be used to give meaning to the results:
When the ratio is greater than one, the gene is induced by tumor formation. This means that the gene transcription was more active in cancer cells than in normal cells.
When the ratio is less than one, the gene is suppressed by tumor formation. This means that the gene transcription was less active in cancer cells than in normal cells.
When the ratio is equal to one, the gene is not affected by tumor formation. This means that the gene transcription was the same in cancer cells as it was in normal cells.
When the ratio is zero, the gene is not expressed in either cell.

Answer Conclusion question 4.

Now you will do this same process with the data you collected in your microarray. The scale below represents the different shades you might see in your microarray. The shades range from blue to pink as you go from left to right on the scale. Remember that in our microarray, the cDNA from Grandpa Joe’s lung cells were labeled pink and the cDNA from the non-smoker’s lung cells were labeled blue. The numbers above the scale represent the gene expression ratios that correspond with each color. 	
[image: Ratios]	
Match the colors in your microarray to those in the above scale. Your colors may not be of the same intensity as those shown above. The colors you see will not match exactly with the chart. Estimate the ratios as best you can, selecting ratios between the given numbers whenever necessary.
Record your gene expression ratios for your microarray data under number 17 on your Student Response Sheet.
Compare your results to your predictions. Were your predictions for each gene correct? Explain your findings in your laboratory journal.
[bookmark: _GoBack]Answer the remaining Conclusion questions.
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