





Lab 1 – Cells: Size, Structure, and Microscopy




















[bookmark: _GoBack]Introduction:
It has been well established that life begins at the level of the cell. All living matter is composed of one or more cells, but not all cells are identical in nature. Cells are classified into two main types; prokaryotic – which include Bacteria and Archaea domains, and eukaryotic – which include Plant, Animal, Fungi, and Protist domains. Even within these domains, there are enormous variation between cellular structure and function. It is these differences formed through millions of years of evolution that have given way to an incredible diversity of living things.
Prokaryotic organisms are always unicellular, or composed of a single cell, and lack a true nucleus, as well as membrane-bound organelles. Eukaryotes contain membrane-bound organelles such as mitochondria and endoplasmic reticulum, as well as contain a nucleus enveloped in a nuclear membrane, and can be either unicellular or multicellular. There are noticeable differences between plant and animal cells, as well as in protist cells. Plant cells have thick cell walls that give them a defined shape, rending them immobile; an enlarged central vacuole; and chloroplasts which aid in energy production via photosynthesis. The lack of a cell wall in animal cells allows them to have a fluid shape and be mobile. They also do not have chloroplasts and contain small vacuoles, but do have lysosomes and centrioles which are often not found in plant cells. Protists all contain a nucleus but vary immensely in their size, shape, and composition. Euglena Acus, a flagellate protist, like plant cells contain chloroplasts and undergo photosynthesis, and use whip-like organelles called flagella for locomotion. Paramecium, a ciliate protist, do not contain chloroplasts, and are covered in hair-like organelles called cilia which are also used for locomotion (Reece et al., 2014). Flagellates are usually the larger protists at around 200um long, while ciliates are usually less than 20um long (Biology Department, 2015).
In this experiment differences between prokaryotic and eukaryotic cells, as well as between plant and animal cells were observed through identification of various cellular organelles, shape, size, and motility features.

Methods: 
A clean slide was prepared with a drop of mixed bacteria and yeast culture. One drop of methylene blue stain was added to the slide, and a coverslip was placed over the sample. The slide was then placed onto the Leica DME microscope stage and the specimens were observed at 10x magnification. Then the specimens were observed at 40x magnification by rotating the nosepiece and using the fine focus. A drop of immersion oil was added to the top of the coverslip, and the step was repeated at 100x magnification to clearly view the smaller bacterial cells. The general shapes, textures, colours, and applicable organelles were observed for both the bacterial and yeast cells and recorded. The ocular measurements of the cells were taken using a Wild short ocular micrometer and recorded. Lastly, the actual size of the yeast and bacteria cells were calculated using the ocular measurement and appropriate conversion factor for the objective lens. 
Upon completing observation of the bacteria and yeast cells, the slide and lenses were cleaned, and a new slide containing an Elodea leaf was prepared. The Elodea plant was focused at 10x magnification and then the centre of the leaf was located through use of the stage controls. This step was repeated at 40x magnification. A detailed description of Elodea’s shape, texture, colour, and applicable organelles were recorded. The ocular measurements were also recorded using the ocular micrometer. Cytoplasmic streaming was observed 15 minutes after first viewing the Elodea sample, and its components detailed. 
A drop of methylene blue stain was placed on a clean slide. Using the blunt end of a toothpick, the inside of the cheek was scraped 5 times, and epithelial cheek cells were gently mixed with the methylene blue stain. The sample was focused and observed at 10x magnification, followed by at 40x magnification. A detailed description of the epithelial cheek’s shape, texture, colour, and applicable organelles were recorded and a drawing of two cells was prepared and labelled. The ocular measurements of a cell were taken using the ocular micrometer and its actual size calculated. The diameter of the cell’s nucleus was also measured and recorded. Magnification of the drawing was calculated and included. 
A clean slide was prepared with a ciliate protist, Paramecium, and Protoslo. The Paramecium cell was located at 10x magnification and a detailed description of shape, texture, colour, and applicable organelles were recorded. The ocular units of Paramecium were measured using the ocular micrometer and the actual size calculated and recorded. The same steps for Paramecium were repeated for the flagellate protist, Euglena Acus, and the information recorded. 
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