A single chromosome

Introduction
Escherichia Coli (E. coli) is a prokaryote and it has a single chromosome. The DH5a strain and the DH5a+ pUC18 strain E. coli are used in this practical. The objective of this practical is to understand and use the technique of replica plating to see how genetic materials affect bacterial physiological traits, as well as applying techniques of plate streaking and isolation of single colony in the process.
Results & Discussion
Both strains grow on the LB medium as the LB medium has all the essential nutrients which are needed for the growth of bacteria.

The DH5a strain did not grow on the LB + Ampicillin medium. This is because this strain lack the bla gene, and are unable to produce beta-lactamase to degrade ampicillin. Thus, the DH5a lacks the ampicillin resistance ability and cannot grow on the LB + Ampicillin plate. As for the DH5a + pUC18 strain, it grows on LB + Ampicillin. This is because the pUC18 contains the bla gene which encodes beta-lactamase that degrades ampicillin. Thus, they are resistant to ampicillin and are able to grow on the ampicillin plate. The LB + ampicillin plate is thus, acting as a selective medium that selects for the growth of DH5a + pUC18 strain.

Both strains grow on the LB + Xgal + IPTG medium. This is because the medium has all the essential nutrients which are needed for the growth of bacteria. For the DH5a + pUC18 strain, blue colonies are observed instead of colourless and translucent colonies. This is because the pUC18 encodes for the lac Z omega fragment while PUC18 encodes for the lacZ alpha fragment. Together, the two fragments of lac Z gene complements each other and this gene codes for � galactocide which cleaves Xgal, resulting in the formation of the blue colour. As such, the E. coli with DH5a and PUC18, takes up the colour, and thus forms blue colonies. E. coli with only DH5a are unable to produce beta-galactosidase due to lack of lacZ alpha fragment encoded by PUC18. Thus, there is no breakdown of X-gal and only white colonies are produced. The LB + Xgal + IPTG medium is therefore, used as a differential medium.

Likewise, both strains grow on MacConkey medium as MacConkey has all the essential nutrients which are needed for the growth of bacteria. For the DH5a + pUC18 strain, red colonies are observed instead of colourless and translucent colonies. This is because the DH5a + pUC18 strain has a gene that codes for an enzyme that allows the fermentation of lactose. As such, an acid by-product, lactic acid, is formed and it lowers the pH around a colony, causing the MacConkey to turn red. The E. coli then absorb the neutral red colour, and form the red colonies. For the DH5a strain, they are incapable of fermenting lactose and as such, lactic acid is not produced and the MacConkey turns only a light red colour. Thus, the DH5a strain of E. coli appears as light red colonies. The MacConkey plate is therefore, both a selective and differential medium as it selects for gram negative bacteria (ability to take up different stains) and allows differentiation of lactose fermenting bacteria from the non-lactose fermentor.

From the results, it shows that different genetic materials in bacteria affect their physiological traits. As such, different medium could also be used to select certain bacteria or used in the process of identifying unknown bacteria.

Genetic -cloning techniques often employ Blue and White screening. DH5a + pUC18 strain is able to produce beta-galactosidase to convert Xgal into a blue product, thus resulting in blue colonies. If the gene of interest is inserted into the multiple cloning site of the lacZ gene, the open reading frame is disrupted. No lacZ alpha is produced. Without lacZ alpha, lacZ Omega is non-functional. Thus, cells would be unable to breakdown X-gal, resulting in white colonies.

