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Biotechnology
Science and technology have advanced to greater heights in the today’s modern world. The following paper aims at discussing the development of biotechnology both from a scientific and technological view point. 
Science and technology are commonly used simultaneously. However, they refer to different things in terms of means and ends. According to Frey, (2012) science is the manner in which humans attempt to learn about the universe and how it works. This involves developing knowledge on the universe and how it works through theoretical, experimental, observational, and testable explanations on nature and the world. Simply put, science is all about knowing and not doing. The main goal of science is pursuing knowledge as part of the human essence (Frey, 2012). Nevertheless, technology is all about doing, which involves a procedure and an artifact. Machines and computers are artifacts and perform different procedures. Technology is the application and organizing of knowledge for real-world purposes (Frey, 2012). Technology is value-driven and developed to solve everyday problems, which is unlike science that only serves the purpose of pursuing knowledge for its own purpose (Frey, 2012). Science the scientific revolution, scientific knowledge has been widely used for practical purposes through the development of technology such as computers, cars, planes, and biotechnology.
The chosen biotechnology is genetic engineering mostly applied in the agricultural industry. Genetic engineering relies on the use of scientifically proven methods to change and enhance microorganisms, animals, and plants. In genetic engineering, segments of DNA that are used to instruct or code genes with a specific or unique characteristics can be selected or acquired and separately reattached in new organisms. This means that a plant can be sourced for particular types of DNA segments and then the DNA is reattached to another plant. The process involves identifying the code of genes that will offer the desirable traits or characteristics. Once this is achieved, the code of gene can be selected and reassigned to a new organism. Moreover, genetic engineering also means that DNA codes of genes with undesirable characteristics can be eliminated or removed from an organism. In agriculture, the same genetic changes could be achieved with the traditional breeding or inter-breeding methods. Nonetheless, this could take up increased time and resources. Genetic engineering allows scientist to alter plants using different technologies. This technology allows the development of more nutritious plants, disease-resistant plants as well as drought resistance plants. Overall, genetic engineering is aimed at enhancing the survival of most organisms by adding new genes with desirable characteristics and removing those with undesirable characteristics. 
Genetic engineering is as a result of the scientific knowledge gained over the past years and centuries on biotechnology and gene cloning. The first significant scientific discoveries were between the 1930 and the 1950s. Scientist in this time period discovered that cells of organisms had DNA and RNA, which contained genetic information and characteristics of how the organism would develop. According to Mandrich, (2013) in 1939, a scientist by the name Andrey Belozersky studied the composition of cells and discovered that the DNA and RNA, both types of acids were present in each cell and had a correlation in terms of composition. This paved way for more research and in 1941, George Beadle and Edward Tatum discovered that proteins found in cells were codified or organized by genes (Mandrich, 2013). Later in 1944, the first significant scientific discovery was made by Oswald Avery together with his colleague’s, Maclyn McCarty and Colin MacLeod (Mandrich, 2013). They revealed that the DNA carried the genetic information of cells identifying DNA as the center of genes and gene chromosomes.  
The tipping point in scientific discovery came in 1953 when James Watson and Francis Crick successfully cracked the DNA’s molecular structure (Mandrich, 2013). This discovery enabled scientists to study how the DNA could be altered or replicated. Moreover, it allowed scientists to understand or identify genetic information allowing for more possibilities such as genetic engineering. Later, in 1969 Beckwith and Shapiro became the first scientists to isolate or separate the first gene from an E.coli bacterium (Mandrich, 2013). The knowledge on how the DNA functions, structure, and genetic information allowed for current genetic engineering and its technologies. The first breakthrough in the scientific discovery was in 1973 when Rudolf developed the first genetically modified organism, which was a rat (Rangel, 2015). 
In terms of technology, the microscope has played a significant role in genetic engineering. The microscope is a measurement tool that enlarges small organisms or objects that cannot be seen by the naked eye. This technology has existed since the 1660s when Anthony van Leewenhoek developed his own simple microscope (Carey, 2010). The use of the microscope has enabled scientist to understand and discover how cells, DNA, and genes are composed. Moreover, it has enabled the ability to identify, modify, and isolate genes in genetic engineering. The microscope has advanced since its initial discovery and has allowed more possibilities in the area of biotechnology. Another technology that existed before genetic engineering was made possible is DNA Plasmids. DNA Plasmids were discovered in the 1950s and enabled scientists to transfer genetic information in cells by duplicating DNA sequences (Carey, 2010). Moreover, DNA ligases were also tools used to repair or connect broken DNA strands. Overall, these tools have enabled the current use of genetic engineering. 
Biotechnology has its benefits and risks. In terms of genetic engineering, the main benefit is that this technology enhanced research on biotechnology. The research conducted in genetic engineering of crops has enabled greater possibilities such as in health where animal organs can be used to replace human organs (Green Garage, 2015). Additionally, the use of genetic engineering can increase food supply eliminating starvation in some of the driest area of the world (Green Garage, 2015). This is because genetic engineering has enabled drought and disease resistant crops that can grow effectively in such areas. Furthermore, it has also enabled the development of crops with high yields that take less time to mature (Green Garage, 2015).  Genetic engineering has theoretically proven that it can increase the life span of humans by altering the aging process through human genome. 
Biotechnology is also very risky. Firstly, it is not predictable since it is associated with possible irreversible impacts and consequences. This means that altering genes could lead to new diseases or complications in plants or animals (Green Garage, 2015). Again, genetically modified foods can also be harmful to humans since they are altered, they may tend to cause side effects on human health. I believe that it is not right to pursue biotechnology relating to human cloning. This technology is not appropriate since as humans and as the most intelligent beings on earth should endeavor follow the natural process of giving birth rather than replicating other humans. 
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