Discussion


Archaebacteria and Eubacteria are classified under separate domains.  This separation is due the fact that the cell walls of Eubacteria are generally composed of peptidoglycan, and Archaebacteria lack peptidoglycan in their cell walls.  Thus, Archaebacteria differ biochemically from Eubacteria (Solomon et al, 1999).  Eubacteria are generally classified as parasitic decomposers, and are related to the recycling of nitrogen as well as other elements (Solomon et al, 1999).  Archaebacteria are anaerobic bacteria that produce methane, and inhabit acidic environments (Solomon et al, 1999).


The general importance of Eubacteria is that they catalyze transformations in the biogeochemical cycles of the biosphere, and produce essential components to the atmosphere (Whitman et al, 1998).  Due to the analysis of carbon composition of prokaryotic cells, it has indicated that Eubacteria inhabit three large habitats: seawater, soil, and the sediment/soil subsurface (Whitman et al, 1998).  Through results in cell densities, volume, and carbon prokaryotes are ubiquitous to marine and fresh waters (Whitman et al, 1998).  Since soil generates a large supply of organic carbon, it is large habitat for prokaryotes.  Prokaryotes are important in the breakdown of plant and animal residues into nutrients, therefore makeup a large portion of soil decomposition subsystems (Whitman et al, 1998).  Animals are another important habitat for bacteria, because of the roles the bacteria play in forming either nutrients or diseases.  They can also play a role in the breakdown of cellulose in cows, where it is turned into glucose an easily absorbed by the body to give energy (Whitman et al, 1998).


The staining techniques performed in the laboratory experiment are applied as an advantage in examining bacteria cells.  For the Simple/Basic staining technique, positively charged Methylene blue was mixed with the negatively charged molecules in the cytoplasm of the stained cell.  This makes the cell more visible for examination.  Since the bacteria sample has to be heat fixed to a slide, the cells are killed and do not appear in a living state.  Heat fixation is disadvantage, but must be performed to prevent the sample from being washed away in the staining process.


The Negative/Acid is a technique that does not require heat fixation, therefore the cell can be observed in a more natural state.  Since the dye still kills the cell somewhat, it is less distorted than if heat fixation was required as well.


The Gram stain technique is used to class the bacteria into groups.  Classification is determined by the cells properties in relation to the staining properties.  A Gram-positive stain retains the Crystal Violet dye and appears blue.  A Gram-negative stain is related to the cell retaining the Safranin dye, and appearing red.  The Gram stain process was not performed correctly, and the cells were killed off in the flame during heat fixation. 


Cells can exhibit different movements, Brownian motion and bacterial motility.  Brownian motion occurs when the cyanobacteria is bombarded with water molecules, the invisible cells are made visible due to jiggling motion of minute particles within the water suspension (Biology Department, 2001).  Bacterial motility is when the cell moves to its own accord.  The cell is propelled by the flagella through the suspension medium, it appears to be going in and out of focus, but is really moving through specific pathways.  The bacteria observed in the demonstration cultures, exhibited Brownian motion, a random jiggling motion.


The bacteria studied in this lab are not easily classified, since there are no results for the Gram stain.  Though since the cell depicted in Figure 1 is rod shaped, it might be classified under Enterobacteria group, or Pseudomonads.  Classification for the cells in Figure 1 might be unlikely, due to the lack of flagella related to the heterotrophic rods.  The coccus shaped cells from Figure 2 might fall under the group of Chemoautrophs, where the cells obtain energy from inorganic material.  Since relative energies are unknown for the cells studied in the lab, classification under Chemoautrophs is difficult to determine.  


A typical prokaryotic cell is characteristics are too minute to have been seen under a microscope.  It usually contains membrane bound sacs called vesicles that are used for storage of energy in the cell.  Prokaryotic cells contain a nucleotide, which contains one or more phosphate groups, a ribose or deoxyribose five carbon sugar, and a nitrogenous base (Solomon et al, 1999).  The nucleotide contains all the genetic information for reproduction/heredity.  The minute ribosomes are also present in prokaryotic cells, but are too small to be visible under the microscope.  The ribosomes are related to protein synthesis within the cell.  In relation to the cells studied in the laboratory experiment, these organelles were not visible under any of the ocular lenses.  The cells were made visible due to the presence of the cell wall or cell membrane.  The cell wall protect the cell from foreign particles, and in eubacteria it contains the modified protein, peptidoglycan (Solomon et al, 1999).

Conclusion


Through the use of the three different staining techniques performed in the laboratory experiment, the study of prokaryotic cells was possible.  Though, the internal organelles of the cells were not generally visible under a microscope, their shapes were made evident through the visibility of their cell walls.  The shapes that were seen in the prepared slides were bacillus, coccus, and spirillum.  Brownian motion was evident in the bacteria examined from the demonstration, where the cells were capable of a jiggling motion.   

