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DNA replication is merely the biological process, which involves the production of two identical copies from the original DNA. Usually, it takes place in all living organisms acting as the basis for genetic inheritance. On the other hand, semi-conservative replication occurs when the separation of double-stranded genetic material takes place, and each strand is utilized as a template for the production of a new strand. This process results in the creation of two identical replicas, which captures the idea of making of hybrid molecules whereby each consists of one old strand as well as one freshly synthesized strand. According to the semi-conservative replication model, the entire process is regarded as important as it comes along with an array of benefits that maintains healthy functioning of the genetic material (Wagner, Atsmon-Raz, & Ashkenasy, 2015). For instance, the issue of subtle tried mutations is often reformed and resisted as well. This enables the produced cells to retain the original outline of the genetic element as parent cells. This research aims at testing the semi-conservative mechanism during DNA replication through various generations.  
Overall scientific evidence of DNA replication being semi-conservative 
The strategic historical experiment was tested by the scientists called Meselson and Stahl, which was intended to validate the semi-conservative mechanism of DNA replication (Hernandez, 2017). Although diverse research interests drove these two researchers, they became intrigued by the replication of genetic material hence teamed up to determine the replication mechanism. Basically, the experiment was conducted using E-coli bacteria that served as a model system. Also, they branded the DNA of this bacteria through generations by isotopes of nitrogen. The scientific research reveals that these two scholars commenced by growing the bacteria in a medium comprising of a substantial isotope of nitrogen. Later, it was found that as the process progresses, the bacteria drew the nitrogen and utilized it to produce new biological molecules with genetic material inclusive. 
Furthermore, Meselson and Stahl transferred the bacteria to a medium containing light and left it to grow for several generations. Since the two scientists were aware of how often the bacteria cells divide, they were in a position to gather small samples in every generation and harvest then purify the DNA. On top of that, they incorporated the method of measuring the density of genetic material with the aim of separating the molecules using density gradient centrifugation. Typically, the entire study focused on the semi-conservative hypothesis, which predicts that every molecule must contain one old and one new strand after replication. After experimenting, the analysis of genetic material from the first four generations of the bacteria indicated the production of the arrangement of bands. 
The experimental results to demonstrate the scientific evidence behind the replication mechanism has been explained through four phases. In generation 0, it was noted that the genetic material separated from cells at the beginning of the test and produced a lone band after centrifugation. The outcome made sense as the genetic material should have enclosed only heavy isotope of nitrogen at that time. In the first generation, the results resembled those of zero generation apart from the fact that the band was higher and intermediate in density. This revealed that the genetic material molecules generated during the first round of replication were a hybrid of heavy and light DNA. This result was consistent with the semi-conservative and dispersive models.
Besides, the second generation allowed the researchers to determine which of the remaining model was truly correct. After centrifugation, two bands were produced whereby one was on the same position as the intermediate band from the previous generation, while the other one was higher. This outcome was a clear indication that the genetic material was being replicated semi-conservatively. Usually, the pattern of two separate bands is what is expected from this model. To achieve the target model, it is likely that each hybrid DNA element from the second generation will produce a hybrid and a light molecule in the third generation. Also, each light genetic material will provide more light particles. Therefore, the hybrid band is anticipated to become progressively fainter in both third and fourth generations.
From the experiment, Meselson and Stahl confirmed that the light band had already become increasingly stronger and fainter, approving a semi-conservative replication model (Weber, 2018). This implied that each strand in a DNA fragment forms the basis for the formation of a new, complementary strand. Even though these two researchers conducted their experiment using E-coli bacteria, it has been proved that semi-conservative replication is a common mechanism shared by all organisms. 
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