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Introduction
 

Microtubules, found in eukaryotic cells and some prokaryotic cells, are made of a
 protein called tubulin.  (Wilt and Hake, 2005). Microtubules are extremely important in
 many cellular processes including mitosis and cytokenesis. (Fechter et. al., 1998)

In this study the concentration of mitosis is compared between the vegetal plate and
 other areas of the blastula of a sea urchin embryo cell. In this experiment,
 immunofluorescence is used to see the different parts of an embryo cell. A Hoechst dye
 stains the DNA, FITC, or flourecein isothiocyanate, labels the α-tubulin, and acetylated
 tubulin, which is more commonly known as cilia, is shown with the ALEXAF546. The
 DNA staining shows that the brighter the DNA is, the more compacted the chromosomes
 are and the more evidence there is for mitosis.

In fate maps of cellular gastrulation that show morphogenic movement, there is
 evidence of a higher concentration of mitosis because of various processes of cell
 migration. Cell migration is more concentrated in the vegetal pole of the blastula because
 epiblast cells undergo an epithelial to mesenchymal transition in order to continue
 migration. The morphogenic processes that occur during epithelial to mesenchymal cell
 transition include, involution, migration, ingression, and proliferation. (Wilt and Hake,
 2005)
 
 
 
Materials and Methods
 
         This procedure was based on the immunofluorescence staining protocol of sea urchin
 embryos developed by Robert L. Morris, Drs. J. Henson and B. Shuster in 2008.
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The changes that were made in this protocol are as follows.
         When coverslips were transferred to pedestals, all but a meniscus of block buffer was
 removed. The block buffer was transferred to the waste wells of the 6 well plate. The slides
 were removed from the 6 well plate with foreceps and placed on the epitube cap that acted
 as a pedestal cell side up.
         All coverslips, experimental and control, received anti-acetylated tubulin antibody
 instead of just the experimental coverslips receiving anti-acetylated tublin antibody and the
 control receiving block buffer.
         After the first primary antibody wash, the coverslips were left in a solution of 1ml
 block buffer.
        
         The images were taken with a NIKON E400 by Professor Morris under Hoechst,
 FITC, and Rhodamine fluorescence filter sets.  SPOT Advanced Software techniques and a
 40x magnification was used to take the images with a camera from Diagnostic Instruments.
 
         The calculations were taken as ratios of brightly lit cells over the total number of cells
 in the area of the vegetal pole, midregion, and animal pole.
 
 
Results
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Figure 1
 
This figure shows the α-tubulin staining of a sea urchin sperm cell in the blastula phase.
 The α-tubulin shows the location of the vegetal plate to be in the bottom part of the
 blastula cell. Notice the flat edge of the brightly green staining. The area that the arrow is
 pointing to is the area of the vegetal plate.
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Figure 2
 
This figure shows the Hoechst staining, or DNA immunofluorescence staining of sea urchin
 spawn cells in the blastula. The circled embryo cell has individual cells that are brighter
 than others. Notice the bright cells that are located in the vegetal pole of the blastula.
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Figure 3
 
This graph shows the relationship between a specific region of the blastula and the ratio of
 cells with bright Hoechst stain to cells that are not as bright. The vegetal region exhibits a
 higher ratio of brightly lit cells to dimly lit cells. 
 
Discussion
        
         The α-tubulin staining shows the structure of the blastopore and, specifically, where
 the vegetal plate of the embryo cell is. The DNA staining shows that the brighter the blue
 stain of an individual cell inside the embryo cell, the higher the concentration of mitosis is.
 Mitosis is indeed more concentrated in the cells near the vegetal plate. These results were
 expected based on the fact that there was a higher ratio of brightly stained cells in the
 vegetal plate compared to that of the mid-region of the blastula and the animal plate of the
 blastula. This could be due to the various morphogenic processes that occur at the vegetal
 pole that include ingression, and invagination specifically at the dorsal region of the
 blastopore.
         Future experiments that could be done in regards to the concentration of mitosis in
 different poles of the blastula is to have more embryo cells to compare to. Although
 gastrulation patterns are the same in each sea urchin embryo cell and there is sufficient
 evidence to show that the concentration of mitosis is higher in the vegetal pole than in the
 animal pole, every sea urchin embryo is different. Also, previous experiments do not
 support my findings and data, which gives enough reason to examine other embryo cells.
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