DAY 2
1. LUT
Open "N1E.tif". Try a couple of LUTs to see which LUT improves the image. Which LUT decreases the contrast?

Do the pixel values change when changing the LUT?

Compare the false-colored N1E.TIF image with a grey scale version of N1e.TIF (you can duplicate the original image using "Image > Duplicate . . ."). Which details are more pronounced in the false-color LUT?

Invert the LUT: Image > Lookup Tables > Invert LUT

Do the pixel values change?

1b. LUT
Open "HeLa-Actin.tif". Try a couple of LUTs to see which LUT improves the image. 

Apply a blue LUT and compare with the original (greyscale) image. Which image has the best contrast?

Optional: Print the image on paper (doesn't matter if it's a black&white or color printer). Repeat for a red LUT and the original (grayscale) image. Which printed image has the best contrast?

2. Overlay
HeLa cells were labeled with three fluorophores; DAPI, Rhodamine-phalloidin and a GFP-tagged protein. The question addressed in this experiment was whether the GFP-tagged protein increase actin polymerization or nuclear shape or nothing.

Open the three images "Triple-HeLa-xxxx.tif”.

Make overlays by merging the images:

Image > Color > Merge Channels… (Deselect "Create Composite").

Save the image (as TIFF, BMP or PNG) and check whether the overlay is saved as a color image?

Does the GFP-tagged protein have an effect? Which presentation of the images conveys the message in the best way?

If you make merged images of your own data, make sure to convert the individual images to greyscale images first (Image > Type > 8-bit).

Making a merged image of RGB images may not a good idea (Why not?).

3. Color
Create a new RGB image "File > New > Image...". Use type "RGB", fill "Black".

The three 'channels' (R, G, B) of the RGB image can be separated by using: "Image > Color > Make Composite"

The resulting image has three channels corresponds to "Red", the second to "Green" and the third to "Blue". The scroll bar below the image can be used to select the R, G or B channel.
Activate the “Channels Tool” (“Image > Color > Channels Tool…”) and select “Grayscale” from the drop down menu. Make sure that the color that is used for drawing is white (this can be selected with the pipette on the tool bar).
Create a filled circle on each channel. This can be done by making a selection (ROI) and fill it by using Edit>Fill. . (Select “No” to answer the question “Process all 3 channels?”). Then, move to the next channel with the scroll bar below the image.

Move the ROI slightly and fill the ROI (Edit>Fill. .)

Create a filled circle on the last channel as well.
Select "Composite" from the drop down menu of the Channels tool and deselect channel 2 and 3 (to activate the 'Channels Tool' use Image > Color > Channels Tool...).

The object should be red.

By combining different channels (e.g. 1 and 3) you can make different colors. What color do you obtain from mixing red and blue, blue and green, green and red? What color do you obtain from mixing red, green and blue?

red and blue =

blue and green =

green and red =

red, green and blue =

To save a composite image as a true color image, it needs to be converted to RGB: "Image > Color > Stack to RGB". After creating the RGB image you can save it (as PNG or TIF) and open it in an ordinary image viewer or use it in a word processor.

4. Measurements in a ROI

A Western blot was performed to analyze the phosphorylation of an oncogene. Phosphorylation was detected with an antibody on a blot at five different time points (t=0, 5, 10, 30 and  60 minutes) after stimulation of cells with a growth hormone. The greyscale level of the bands is related to the level of phosphorylation (darker = more phosphorylation, background = white). Note the difference with fluorescence images, where white corresponds to the signal and black to the background.

Open the result "Blot-Phosphorylation.tif".

Use the ROI drawing tool to determine the intensity of the bands at the 5 time points. Also measure the background.

Hint: You need to invert the image. Invert the LUT by using Image > Lookup Tables >  Invert LUT. To invert the values, use Edit > Invert (do you invert the LUT or the values, why?)

Background correction is necessary. How do you correct the background?

To correct for different amounts of cells, a "loading control" was taken along. It is a blot on the same samples with an antibody against actin.

Open "Blot-Actin-control.tif". Use the ROI drawing tool to determine the intensity of the bands at the 5 time points and do a background correction.

What would be the best way to show the levels of phosphorylation at the five time points?

5. Image Shift
When two monochrome images are acquired with a different filter set (for instance to make an image of two structures), very often the images are shifted and the images do not correctly overlap. This mis-alignment can be corrected by moving one of the two images (translation).

Open HeLa-Nucleus.tif and HeLa-NES.tif. The fluorescence images show a Cyan fluorescent protein in the nucleus and a Yellow fluorescent protein in the cytoplasm, respectively. Make a color overlay, showing that the images are mis-aligned.

To correct the overlap you can move the image "HeLa-Nucleus.tif" by using: "Image > Transform > Translate ..."

By selecting "Preview" you can check whether the image moves in the right direction. Check whether the overlap is improved by making a color-overlay.

Another way to correct the alignment is as follows:

Use the "Merge Channels" option to make a color overlay. Make sure that the "Create composite" button is selected.

Select one of the channels (Edit > Selection > Select All). Cut and Paste the image. Now you can move the image around with the arrow keys on your keyboard.

To make an RGB color overlay from the composite image use "Image > Color > Stack to RGB". After creating the RGB image you can save it (as PNG or TIF) and open it in an ordinary image viewer or use it in a word processor.

