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The struggle for life sometimes brings together strange “bedfellows” and showing different associations between organisms. In chemistry there are two main powerful bonding types that occur. First there is Ionic bonding, which occurs when energy from one element is taken and given to another causing polar diversities. The other is Covalent bonding, which occurs when two elements share in each other’s energy. Likewise, in the comparison of bacterial relationships with other organisms, some arrange symbiotic relationships with their hosts, while others, upon entering the host, use up the host’s energy, replicate their DNA, and along the way cause havoc and damage to the host ‘s bodily form. 


In this paper three bacteria, which coexist with their hosts, will be discussed. These bacteria live in harmony with their hosts. The question then becomes what makes them behave in this manner and why? We will discuss each organism’s characteristics
Vibrio fischeri bacteria are gram-negative, rod shaped, bacteria, which are found in the light organ of the Euprymna scolopes.  In nature, the squid, Euprymna scolopes, gives birth to its young into water full of the bacterium, Vibrio fischeri. The cells of this bacterial species have been independent from coastal marine environments in many parts of the world, where they inhabit seawater and deposits, as well as on the insides of organisms, diseased tissues, and the surfaces of animals living in water. There is so many of it in seawater, having a cell count , generally a few cells or less per. In the vicinity of habitations of E. scolopes, circulating seawater has elevated levels of V. fischeri, probably due to the venting by which the squid discharges the symbiotic population into the surrounding seawater each morning (2). 

The colonization process begins when circulating seawater passes across the light organ, thereby causing the mantle cavity to expand, drawing seawater into the cavity.  The cavity then collapses, flushing the water out past the light organ and through the funnel. The cilia, which contain microvillar surfaces of the light organ appear to help the chance of its inoculation with any V. fischeri that are contained in the passing seawater. Seawater is brought through this ring by the cilia on the appendages, bringing any inactive bacteria close to the three pores at the base of each pair of appendages (3). 

The bacteria cause the loss of the field through enormous cell death over the first four days following inoculation. Although the bacteria must enter the light organ and interact with the crypt cells to begin this process of cell death, bacteria need to be present between 8 and 12 hours to begin the four-day program of cell death which transforms the light organ (3).

During the first 12-15 hours after the association has begun, at least two important changes occur in the symbiont cells.  First of all, luminescence caused by the bacteria is rapidly shaped, as discovered by an increase in the amount of light emitted per cell. "This induction is because the bacteria accumulate and produce quorum-sensing molecule N-(3-oxohexanoyl) homoserine lactone."(4)

It is this increased light emission that provides the host squid with its source of bioluminescence ."(4)


Vibrio fischeri interacts with the squid giving it light, which it produces. The squid gives it a home in the light organ. The squid filters a great deal of the bacteria every day. The filtered bacteria are reinitiated with new squid offspring when the squid reproduce (2). Vibrio cholerae is part of the same genus as the bacteria symbiotically cohabitating the squid. Yet Vibrio cholerae produces a toxic chemical which destroys the host after a given time (5).

Wolbachia are very similar to a group of Rickettsiae. These are blood parasites of mammals that are spread vectorally by arthropods This genus includes several arthropod-vectored disease agents, including those which cause Rocky Mountain Spotted Fever, Murine Typhus, and Scrub Typhus. Although most of the species mentioned above are arthropod-vectored disease agents of vertebrates,  Wolbachia have only been found associated with arthropod reproductive tissues, and there is no evidence that they cause disease in vertebrates. Due to the abundance of arthropod species infected with Wolbachia, this possibility cannot be ruled out (7).

Vertical transmission, or infection through fertilization of a species, is its main way of spread within host species. The  infection within the species is a horizontal transmission. If horizontal transmission, or transmission from  a separate host to another host, infection is relatively scarce, then it would be difficult to detect within a species but obvious in interspecies comparisons (7). 

"Isopod crustaceans have long been known to accommodate cytoplasmically inherited microorganisms that induce feminizing". (8)  One example is the woodlouse, Armadillidium vulgare. The feminizing bacterium in this species acts by suppressing an androgenic gland, thereby converting males into reproductively competent females. Feminizing bacteria are also suspected to exist in other isopods. New DNA sequencing showed the A. vulagare bacterium to be a Wolbachia, and the ftsZ sequencing verifies that the bacterium is closely related to Wolbachia found in insects (8). 

Rhizobia legumenosarum are motile, aerobic, gram-negative rods that occur abundantly in the soil. They are able to form a symbiotic association with most members of the Leguminosae plant family in which they fix atmospheric nitrogen, which is then utilized by the plant. None are able to fix nitrogen in their free-living state. In this association, the bacteria induce the plant to form specialist structures, nodules, on its roots, which they then invade. Once within the nodule the invading bacteria enter the host cytoplasm within membrane-derived vesicles, differentiate into their nitrogen-fixing form bacteriods and begin to fix atmospheric nitrogen (1,9). 

The Rhizobia are attracted to the plant surface initially due to the presence of dicarboxilic acids contained in the root of the plant. At first, the bacteria attach themselves as single cells to the root hairs of the plant. At a later point in time, the begin to accumulate in bunches at these root hairs of the plant. What happens next is a  process caused by the nodulation genes. Nodulation genes cause root hairs to branch and to curl. This causes the young root hairs to trap bacterial cells within their cell walls (1,9).

What occurs next is the hydrolysis of the cell walls of the root hairs of the plant. The bacterium Rhizobia legumenosarum are attracted to these cell walss and begin to accumulate rapidly. The plant itself begins a process by which a tube is grown around the area where the bacteria are getting into the root hair cells. This tube contains many of the bacteria, which now surround the root hair. The cells divide and begin to grow around the root hair, forming a nodule primordium. As growth of these nodules continue, the Rhizobia are released into the cell cytoplasm. The nodules are located in the inner cortex of the root  The constant activity in the meristem ensures that a greater node will be formed. After a short while of cell division and absorbence of bacteria, the plant forms nitrogen-fixing tissue(9).  


Symbiotic relationships tend to be more beneficial towards the host. The Vibrio fischeri, once having infected the squid, cause an enlargement of the light organ and once settled in give off light which the squid uses as camouflage in a defense mechanism (2). The Wolbachia, as it continues to live inside an insect, changes the gender of the host, while making it fertile and at the same time the new generation will be infected with the symbiont, continuing the life cycle of the Wolbachia (8). The Rhizobium lives inside the root of a legume plant fixing nitrogen necessary for the plant to live meanwhile using the plant’s energy to continue life (9).


In conclusion, having studied the differences and similarities in the species and how each functions in the life cycle, I got a specific impression of how a few genes can mean the difference between harmony and chaos. Bacteria, like humans on this planet, require certain needs to continue living. Where we live parasitically by having others provide food for us and other necessary attention if we are incapable, so do bacteria. Others work and through the hard labor receive what they have earned to satisfy needs within their lives. Symbionts do so as well. Symbionts are almost a humorous observation in nature. Creatures, which thrive in social settings, when they are not alone, yet live when necessary by themselves. With their hosts they develop into something greater than themselves. With families humans develop into what they would not have been if left alone. The strife to survive in life joins unlikely organisms. In the comparison of bacterial relationships with other organisms, certain ones  arrange symbiotic  relationships with their hosts 
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