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Origin of Viruses
 Q1. Where do viruses come from?
Viruses usually infect the cells from the three life domains such as Eukarya, Bacteria, as well as Archaea (PatrickForterre, 2006). Viruses have common homologous characteristics, indicating that most viruses originated much early in the process of evolution of life (Bamford, 2013). The origin of viruses is usually explained by the three hypotheses like the reduction, the escape, and the virus first hypotheses (Bamford, 2013).
The virus first hypothesis
The virus first hypothesis states that viruses originally came from a prebiotic world, utilizing a primitive type of soap as the host. Therefore, the virus first hypothesis proponents argue that viruses coevolved with the present cellular hosts (Bamford, 2013). Many biologists propose that viruses existed in the pre-cellular environment or world as units with the self-replicating features (PatrickForterre, 2006). According to PartrickForterre (20006), Over several decades these self-replicating units, became very complex and well organized. Additionally,  different enzymes for the  production of cell walls as well as membranes arose,  leading to the creation of cells (PatrickForterre, 2006). Thus, the viruses may have existed before the evolution of eukaryotes, archaea, and bacteria. The major portion of the viral genomes usually encodes the genetical pattern and sequences which lack sufficient and clear cellular homologs. The presence of the virus in a particular sequence and pattern support their unique evolution and origin. However, all known types of viruses require the cellular hosts in order to replicate, hence necessitating early evolution and existence of the cells before virus survival (Bamford, 2013). Thus, the virus first hypothesis has been greatly challenged by a significant number of biologists as well as the existence of independent and ancient viral world immensely critiqued.
The escape or progressive hypothesis
The escape hypothesis proponents argue that viruses usually originated via a progressive or escape process. Pieces of various genetic materials, mobile genetic components able to travel freely within the genome, acquired the ability to enter one cell as well as exit the other (PatrickForterre, 2006). Thus the proponents of the progressive hypothesis view viruses as the components of cell genomes which escape from their various cellular world, increasingly become selfish and autonomous elements (PatrickForterre, 2006). It is simple and easier to describe in the context in the pre-cellular scenarios for the evolution and origin of viruses (Bamford, 2013). In this particular context, biologists do not anymore anticipate any kind of relationship between the proteins encoded by the virus hosts and the proteins encoded by various viruses, because virus often drives from fragments of cell genomes escaped progressively from the cells predating the cellular materials or LUGA (PatrickForterre, 2006). Additionally, the escape hypothesis assumes that it is easier for the fragments of genomes to become increasingly autonomous in the ancient RNA cells because various molecular processes operating in the proto-cells were less integrated and much simpler compared to the current DNA cells (PatrickForterre, 2006).
Reduction or regressive hypothesis 
The regressive hypothesis states that viruses may have evolved through reduction, or regressive processes. (Bamford, 2013), argue that particular bacterial are usually obligate intercellular parasites such as Rickettsia and Chlamydia species, evolved from the free-living ancestors. Also, genomic studies show that mitochondria of Rickettsia prowazekii and eukaryotic cells might share a free-living and common ancestor (PatrickForterre, 2006). Therefore, the current viruses might have evolved from the more complex and free-living organisms which lost genetic components over a certain time as they acquired the parasitic features or approach to replication. A group of viruses that illustrates this hypothesis is the nucleocytoplasmic large DNA viruses(NCLDVs) (PatrickForterre, 2006). These particular viruses include giant of all viruses which was recently discovered and smallpox virus. Also, NCLDVs possess large genomes. Additionally, compared to other groups of viruses NCLDVs are characterized by greater complexity as well as depend less on their different hosts for replication than other types of viruses. For example, provirus elements consist of a huge number of viral factors and enzymes which enable the viruses to create functional RNA messenger within the structures of the host cell (Bamford, 2013).
Due to the complexity and large size of NCLDVs, most virologists argue that this particular group of viruses evolved from complex and free-living organisms. Additionally, the proponents of the regressive hypothesis claim that autonomous organisms originally adopted the symbiotic relationship (Bamford, 2013). Over several years, as these organisms increasingly become dependent on one another, the relationship turned from symbiotic to parasitic. As the free-living and complex parasites increasingly become more dependent on the host cells, the previous essential genes got lost. Eventually, these organisms were unable to independently replicate, thus becoming the obligate intercellular, viruses or parasites 
Q2. What are viruses made of?
Viruses are usually made up of the genetic materials, either RNA or DNA surrounded by a capsid, which is the protein protective coat (Bamford, 2013). In some cases, the capsid is bound by an envelope which is a spikey coat. 
Q3. How do viruses reproduce?
Viruses reproduce in two ways:  lytic production and lysogenic production. The lytic cycle is the processes in which the virus injects the nucleic acid into the host cell after attacking the host cell. The nucleic acid then takes over functions of the host cell and generates copies of several nucleic acid  as well as protein coats (Bamford, 2013). Once generated, the nucleic acid, as well as protein coats, are assembled to generate new viruses. Lysogenic cycle, on the other hand, is a virus production process in which viruses like HIV and herpes attack the host cell and once they enter into the cell they remain hidden for a long period (PatrickForterre, 2006). Even if the viral nucleic acids becomes one of the elements of the chromosomes of the cell they do not influence the operations of the cell. Finally, at some point, the viral nucleic acids disintegrate from the genetic material of the host cell and control the functions and operations of the cell to generate or produce new viruses.
Q4. Are viruses alive?
Viruses are not alive. They are usually complex assemblies of molecules such as carbohydrates, lipids, nucleic acids, and proteins, but they cannot perform or do any this on their own until they enter into the structure of a living host cell (PatrickForterre, 2006). Without the host cells, viruses cannot multiply. Hence, viruses are non-living things.
5. How has your understanding changed from before doing the research? Were there any specific parts of the module that particularly altered your responses?
Before doing the research my understanding was viruses have specific origin but after analyzing the three hypotheses explaining the origin and evolution of viruses I noted that no single hypothesis is accurate or correct. The question concerning the origin of viruses is complex and uneasy to provide sufficient answers. Most people can convincingly argue that various viruses, like retroviruses, evolved via a progressive process. Some genetic components acquired the ability to move between the host cells, thus becoming the infectious agents. Also, some individuals can argue that huge DNA viruses evolved via a regressive process in which the previous independent things lost significant genes over a long period of time and gained the replication strategy of parasites. Additionally, the information that viruses evolved before the cells and they are the ones that give rise to life is not correct because it provides intriguing possibilities. Maybe the current viruses evolved several times through multiple processes. Perhaps all types of viruses evolved through a process yet to be discovered. The current research in structural biology, genomics, and microbiology may provide appropriate answers to the question "where did the viruses come from? "The specific part of the module that altered response is the part explaining the history of viruses particularly the three hypotheses (the virus first, the reduction, and the escape hypotheses).
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