Name: IBITOGBE ADEOLA
Matric No: 14/sci05/005
Course code: Mcb 408

Question:

Write in details, cell lines and types as it relates to virology.

Answers

Cell lines is a population of cells descended from a single cell and containing the same genetic makeup) separated from their original tissue source became more robust in the middle 20th century.When a primary culture is sub-cultured, it is known as secondary culture or cell line or sub-clone. The process involves removing the growth media and disassociating the adhered cells (usually enzymatically).

Sub-culturing of primary cells to different divisions leads to the generation of cell lines. During the passage, cells with the highest growth capacity predominate, resulting in a degree of genotypic and phenotypic uniformity in the population. However, as they are sub-cultured serially, they become different from the original cell.

On the basis of the life span of culture, the cell lines are categorized into two types:
1. Finite cell lines
The cell lines which go through a limited number of cell division having a limited life span are known as finite cell lines. The cells passage several times and then lose their ability to proliferate, which is a genetically determined event known as senescence. Cell lines derived from primary cultures of normal cells are finite cell lines.

Like most living organisms, cells have a preprogrammed life span that determines the number of times a cell is capable of dividing. This is a natural phenomena known as cell senescence, which makes most cell lines finite. Finite cell lines develop within primary cell cultures where the initial attempt at growing cell lines is made, Primary cell cultures can consist of dependent and/or independent cell types. Dependent cells require the actual culture medium in order to grow. The culture medium provides certain materials and nutrients needed to sustain the life of dependent cells. Independent cells can grow in a suspended environment, meaning they don’t need the culture medium for survival or for growth processes to occur.
2. Continuous cell lines
When a finite cell line undergoes transformation and acquires the ability to divide indefinitely, it becomes a continuous cell line. Such transformation/mutation can occur spontaneously or can be chemically or virally induced or from the establishment of cell cultures from malignant tissue. Cell cultures prepared in this way can be sub-cultured and grown indefinitely as permanent cell lines and are immortal.

These cells are less adherent, fast growing, less fastidious in their nutritional requirements, able to grow up to higher cell density and different in phenotypes from the original tissue. Such cells grow more in suspension. They also have a tendency to grow on top of each other in multilayers on culture-vessel surfaces. Continuous cell lines are derived from the surviving cells of a primary cell culture. In cases where the cells in a primary culture are cloned, or transformed, continuous cell lines can be used to develop a secondary cell culture. Continuous cell lines derived from dependent cells will require a fresh culture medium that supports the cells’ life functions. Secondary cultures derived from independent cell lines maintain their ability to grow in suspension form, though a second culture vessel is required for transferring the surviving cells. Finite cell lines that outgrow their primary culture are typically subcultured, or split off from the primary medium and transferred into a secondary culture. In a sense, these are also continuous cell lines that have outgrown their original culture medium.
Applications of Cell Line

A. Vaccines Production

One of the most important uses of cell culture is in research and production of vaccines. The ability to grow large amounts of virus in cell culture eventually led to the creation of the polio vaccine, and cells are still used today on a large scale to produce vaccines for many other diseases, like rabies, chicken pox, hepatitis B, and measles. In early times, researchers had to use live animals to grow poliovirus, but due to the development of cell culture technique they were able to achieve much greater control over virus production and on a much larger scale which eventually develop vaccines and various treatments. However, continuous cell lines are not used in virus production for human vaccines as these are derived from malignant tissue or possess malignant characteristics.

B. Virus cultivation and study
Cell culture is widely used for the propagation of viruses as it is convenient, economic, easy to handle compared to other animals. It is easy to observe cytopathic effects and easy to select particular cells on which virus grow as well as to study the infectious cycle. Cell lines are convenient for virus research because cell material is continuously available. Continuous cell lines have been extremely useful in cultivating many viruses previously difficult or impossible to grow.

