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Introduction
 
            Immunofluorescence is an analytical technique which can be used to find both the abundance and location of any

 protein you have an antibody for. Antibodies are not visible to the experimenter though unless a fluorescent dye is

 covalently attached to the antibody. The antibody is then allowed to bind to the desired protein so that it is visible to the

 experimenter under the appropriate light color (Davidson, 2001).

            Tubulin serves a variety of functions within the urchin embryo. For this reason, the urchin embryo contains a

 large amount of tubulin (Stephens, 1991).. A particularly important function of tubulin is to formation of cilia at the

 gastrula and blastula stages of embryo development. Cilia are often used as chemical receptors as well as sources of

 locomotion (Morris, 2009). To restrict the amount of tubulin that goes into cilia during development a limited amount

 of tektin-A is produced. Tektin-A is the labeling protein for cilia, thus it has been observed that restricting it also limits

 the amount of tubulin put into cilia during growth and elongation (Stephens, 1991). For the purposes of this experiment,

 we will be focusing on concentrations of acetylated tubulin. Acetylated tubulin, also known as stable tubulin that has

 finished polymerizing (Morris, 2009), can be viewed using immunofluorescence.

            The hypothesis for this study states that acetylated tubulin of the sea urchin embryo will be concentrated in the

 cilia of the blastula stage of the white urchin (Lytechinus pictus) embryo. If acetylated tubulin is found to be

 concentrated in the cilia, immunofluorescence can be used to provide evidence to confirm that cilia persist in places

 where it was only thought to exist beforehand.

Materials and Methods

            In order to carry out the experiment, a variety of materials were required. Liquids used included MeOH fix

 buffer, PSB-Triton, 1% protamine sulfate, 100% Ethanol, distilled water, block buffer, Hoechst staining solution, anti-

acetylated tubulin anti-body, secondary anti-body, and FITC-conjugated DM1A Primary Antibody. Three cover slips, a

 humidification chamber, a six well tray, and about 10 transfer pipettes. A pair tweezers was also needed to handle the

 cover slips. A que tip was needed to spread on valap.

See Procedure from Morris et al, 2008.



Brian Preziosi

http://icuc.wheatoncollege.edu/bio254/2009/preziosi_brian/index.htm[8/26/2015 1:36:15 PM]

The following changes were made from the referenced procedure:

            Step I had already been done by the instructor. In part II B, a solution of 1% protamine sulfate was used instead

 of polylysine water. Part II D was also done by the instructor. The samples were placed in a tray and submerged in

 buffer solution between part II E and F for 5 hours. The incubation for part II G was only three and ½ hours. The

 samples were submerged in buffer for three hours after Part II G. The incubation period for part II I was an hour.

 Hoechst solution was not applied to the negative control cover slip in part II I.

            After the valap had been applied, “images were acquired under Nikon E400 epifluorescene microscope with

 standard Hoechst, FITC, and Rhodamine fluorescent filter sets, using spot advanced software on a spot insight camera

 from Diagnostic Instruments 40x plan fluor objective was used for all images” (Morris, 2009). The brightness of the

 fluorescent red color was then measured by drawing an x axis along the center of the spherical blastulae. Each axis was

 only a centimeter thick so that brightness could be estimated more accurately. Data were taken on a relative scale to the

 brightness in the blastulae photographs used, and recorded from left to right on the x axis.

Results

 

 

 

 

 

These images measure 287 µm across the horizontal length.

Figure 1 (left) and 2 (right)- These are original photos taken by the spot camera scaled down to 25% of their original

 size. They were both titled “Ciliated Blastulae”.
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Figure 3- The brightness % of the acetylated tubulin in two urchin blastulae are shown here. Notice how both blastulae

 show the similar trend of having a low % percent brightness in the center and greater % brightness on the ends.

            When viewed under the Rhodamine fluorescent filter of the Nikon E400, the photograph shown above could be

 seen in the experimental sample. String-like structures hang cover the blastulae in the photograph. Only shades of red

 and pitch black can be seen in the photograph. When looked at from left to right along the x axis of the blastulae, a

 general pattern of bright to dark to bright can be seen. The red color in the photograph represents acetylated tubulin.

 Concentrations of acetylated tubulin are indicated to be high by a bright red while a dark red indicates lower

 concentrations of acetylated tubulin.

Figure 4- As in Figure 3, both the blastulae show a trend towards a darker center and brighter edges. The pattern is not

 as well defined in this sample though.

            The blastulae in figure 2 shows a greater overall brightness as there are many more of the string structures

 visibly present on both of these samples. In both photos a large number of these structures seem to be clustered at the

 edges. It should be noted here that the viewing equipment can only focus in one plane of view. Since the blastulae are

 spheres, the photographs cannot capture the true shape of the blastulae. Instead we see an unfocused blur at the edges of

 each blastula to indicate these parts go out of our plane of focus. An abundance of the string structures can be seen

 within the blur of the edges, which contributes greatly to the percent brightness at the edges of the blastulae. Figure 4

 shows the percent brightness of the figure 2 blastulae using the same technique that used for the figure 1 blastulae. The

 results show that the brightness pattern for the figure 2 still becomes dark near the center and bright towards the edges.

 Blastula 2’s darkest spot is slightly to the left of the center though. In every blastula observed in this study, there is a

 dark spot that causes the brightness graph to curve down and then back up.
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Discussion and Conclusions

            Evidence indicates that there was a much higher percent brightness on the edges of the blastulae than the center.

 The string-like structures hanging off the blastulae must be cilia as they do not travel through the inside of the blastulae.

 An urchin blastula should have cilia hanging off its surface (Stephens, 1992). Many of these cilia appear to be located

 at the blastula’s edges multiple layers of view are piled together at the edge. Since these areas glowed the brightest

 shade of red, we can conclude that acetylated tublin concentrations are high within cilia.

            If this experiment were repeated a thousand more times, the conclusion would still be the same. There is

 certainly variation in the number of cilia on each blastula. This can be seen from figure 1 and 2 as the blastulae in fig 2

 clearly have more cilia than the blastulae in figure 1. Since the data pattern of a slump in the middle of the graph

 remained the same with this great amount of variation, we would assume that a statistically significant data set would

 show the same pattern.

            The idea of acetylated tubulin concentrating in cilia makes biological sense. Cilia are essential the survival of the

 blastula and so need to maintained regularly. When lost, the blastula regenerates its cilia using tubulin that is acetylated

 at a very early stage (Stephens, 1992). With limitations placed on cilia growth due tektin A, it makes sense for

 acetylation of the tubulin to happen early (Stephens, 1991). If acetylation was triggered late in cilia regeneration, the

 cilia may not be able to obtain acetylated tubulin. This means that this study will yield similar results regardless of the

 age of the blastula.

            One source of error for this experiment was the differing amount of cilia on the samples. During the staining

 process, cilia inevitably fall off the specimens when they are being transferred from one container to the next. Shaking

 the specimens too much or being too hasty with the transfer would likely cause more cilia to fall off. Another source of

 error is the incubation times for the fluorescent dye labels. Longer incubation times generally result in brighter colors.

 This can create problems when comparing data from two different samples. To refine the experiment, a more

 standardized incubation time could be used in the procedure. As for the cilia reduction risk, there is nothing more that

 can be done other then to take caution in transferring the specimens to the cover slip.

            A future experiment could be conducted to see how many cilia are present in urchin blastula that have had tektin

 A removed. By doing this, the extent of cilia growth could be observed without tektin A restricting it. Would additional

 tubulin be aceylated to meet the increased growth demand? Further research is needed to answer questions like this.
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