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Bacteria
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Bacteria  (bacterium, singular), micro-organisms that lack internal cell membranes. The most common and ancient organisms on earth.

Most bacteria are less than 1(m in length. Hundreds of thousands of bacteria can fit into a space the size of the full stop at the end of this sentence. However, colonies of bacteria, such as on a laboratory culture plate can easily be viewed without a microscope.

Grouping organisms helps scientists study, understand, and discuss them more effectively. Life on earth is frequently described as being either prokaryotic (microscopic and lacking cells with internal membranes) or eukaryotic (macroscopic or microscopic but with clearly defined internal compartments). Bacteria are prokaryotic organisms, or prokaryotes.

Microbiologists further classify bacteria according to their basic shapes. Spherical bacteria are called cocci, corkscrew-shaped are called spirilla or spirochetes, rod-shaped are called bacilli, and threadlike bacteria are called filamentous. Some bacteria, called pleiomorphic, take various forms depending on conditions.

Structure  Like all cells, bacteria contain DNA. However, whereas cellular DNA is arranged in strands, bacterial DNA has a circular arrangement. Bacteria also often have additional genes on smaller rings called plasmids. Bacterial DNA is not enclosed in a nucleus, as is the DNA of eukaryotic cells. Like eukaryotic cells, bacteria have ribosomes—round structures active in protein synthesis—but they are smaller and have different density characteristics than eukaryotic ribosomes.

Many bacteria feature small protrusions from their outside cell surface known as pili (singular, pilus). These hairlike outgrowths assist the bacteria in attaching to certain surfaces.
Flagella (singular, flagellum) are hairlike extensions. They are much longer than pili and can be found at either or both ends of a bacterium or all over its body surface. Flagella beat in a circular motion to help the bacterium move. Bacterial flagella are completely different from eukaryotic flagella, which are made up of different proteins and move the cell by sliding and contracting.
Some bacteria have structures known as endospores around their DNA and other cell portions. These thick-walled bodies are extremely resistant to environmental stresses and can live in a kind of dormant condition for decades or even centuries.
Growth and Reproduction  A bacterium reproduces by means of a process called binary fission, in which a copy of the DNA is made and then the outer membrane of the bacterium begins to grow inward and divides the bacterium into two identical cells.
Binary fission does not provide bacteria with a way to exchange genetic information between individuals.  Bacteria transfer genetic material by means of a process called conjugation, in which one bacterium attaches itself to another bacterium and introduces DNA directly into it by means of a pilus.

Viruses
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Virus, infectious agent found in virtually all life forms, including humans, animals, plants, fungi, and bacteria. Viruses consist of genetic material— DNA or RNA —surrounded by a protective coating of protein, called a capsid, with or without an outer lipid envelope. Viruses are between 20-100 times smaller than bacteria (too small to be seen by light microscopy). Viruses vary in size from the largest poxviruses of about 450 nanometers  in length to the smallest polioviruses of about 30 nanometers. Viruses are not really free-living as they cannot reproduce outside of a living cell; they have evolved to transmit their genetic information from one cell to another for the purpose of replication.
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Viruses can damage or kill the cells that they infect, causing disease in infected organisms. A few stimulate cells to grow uncontrollably and produce cancers. Many infectious diseases that are caused by viruses have no cures. The difficulty in developing antiviral therapies stems from the large number of variant viruses that can cause the same disease, as well as the inability of drugs to disable a virus without disabling healthy cells. 

Structure and Classification  Individual viruses, or virus particles, also called virions, contain genetic material in one of several form.  Like cell DNA, almost all viral DNA is double-stranded, and it can have either a circular or a linear arrangement. Almost all viral RNA is single-stranded; it is usually linear, and it may be either segmented (with different genes on different RNA molecules) or nonsegmented (with all genes on a single piece of RNA).
The viral protective shell, or capsid, can be either helical  or icosahedral (20 triangular sides). Capsids are composed of repeating units of one or a few different proteins. These units are called capsomers. 

Viruses also carry genes for making proteins that are never incorporated into the virus particle and are found only in infected cells. These viral proteins are called non-structural proteins; they include factors required for the replication of the viral genome and the production of the virus particle.
Some icosahedral and helical animal viruses are enclosed in a lipid envelope acquired when the virus buds through host-cell membranes. Inserted into this envelope are glycoproteins that the viral genome directs the cell to make; these molecules bind virus particles to susceptible host cells.
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The most elaborate viruses are the bacteriophages, which use bacteria as their hosts. Some bacteriophages resemble an insect with an icosahedral head attached to a tubular sheath. From the base of the sheath extend several long tail fibers that help the virus attach to the bacterium and inject its DNA to be replicated and to direct capsid production and virus particle assembly inside the cell
Fungi

Fungi, diverse group of either single-celled or multicellular organisms that obtain food by direct absorption of nutrients. The food is dissolved by enzymes that the fungi excrete, is then absorbed through thin cell walls, and is distributed by simple circulation, or streaming, of the protoplasm. 

Fungus Infections, diseases caused by the growth of fungi in or on the body. In most healthy people fungal infections are mild, involving only the skin, hair, nails, or other superficial sites, and they clear up spontaneously. They include the familiar ringworm and athlete's foot. In someone with an impaired immune system, however, such infections, called dermatophytoses, can persist for long periods. The organisms causing dermatophytoses belong to the genera Microsporum, Epidermophyton, and Trichophyton.
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