Metthicillin Resistant Staphylococcus

Identification of Metthicillin Resistant Staphylococcus aureus (MRSA) by using PCR Technique

Introduction:

Polymerase chain reaction (PCR) is a method it enables to produce millions of DNA sequences from a single DNA sequence in short period of time nearly about 2 to 4 hrs. PCR was first published in 1985 and is composed of cycles of heating and cooling. This PCR technique is used in different types of research centres like medical and biological for different types of applications like cloning and finger printing. In this PCR technique is DNA polymers are very helpful to develop the PCR process, because the DNA polymerases are isolated from the thermophilic bacteria which means those bacteria can grow at very high temperature like more than 110°C. The Taq. Polymerase is one of the first thermostable DNA polymerase, this polymerase is observed and isolated from the bacteria called thermus aquaticus. In present PCR techniques mainly we are using Taq-polymerase only. In some cases the Taq polymerase doesn’t works when copying of DNA in PCR process by which mistakes the gene sequences are undergoes mutations, since it lacks 3'->5' proofreading exonuclease activity.

The cycling reactions:

There are three major characters in a PCR; they are repeated for 30 or 40cycles. The denaturation and renaturation occurs in PCR, the process of separation of double strand DNA to single strand DNA called denaturation. And the process of annealing of two single strands into one double strand is called renaturation. Denaturation occurs at 94°C, Annealing occurs at 54°C. The primers will not bind to DNA strand and the primers anneal with the single stranded DNA. Primarily the DNA polymerases attach on DNA template and it makes a copy of complimentary strand to it.

At the temperature of 72°C the polymerase is used in ideal working temperature, which adds further nucleotides to the developing DNA strand. At the same time any loose bands that have formed between primers and DNA segment that are not fully complementary are broken.

PCR works automatically and this process will complete with in a few hours. Thermocycler is used for the observation of process of PCR cycles. By this use of thermocycler we can alter the reaction temperatures in PCR to denaturation and renaturation. Those which enzymes used in PCR if they can’t tolerate at high temperature than keep away when denaturation occurs in PCR process. enzymes from the bacteria that increase in hot springs are used in this process. DNA polymerase enzymes are very helpful to work the PCR method. These polymerase enzymes will help in synthesizing the new complementary strand to a know segment of the DNA sequence when availability of four nitrogen bases.

The primers are very important DNA segments which help in the synthesis of new DNA strands in PCR technique. The primer is a very short sequence of DNA it contains around 20 to 40 nitrogen bases of long in length. PCR needs two types of primers in its process and these are having complimentary strand to the DNA sequence. The 20 to 25 base pair sequence will be exclusive in the whole human genome it will match only the place specially selected from the limiting and defining the region to be copied.

Introduction to MRSA: In nosococal infections the Methicillin-resistant Staphylococcus aureus (MRSA) are plays very important role as a major part. Molecular processes for identification and observation of MRSA which are depends on identification of S. aureus-specific gene targets and mecA gene has been developed. The clinical or scientific specimens like a nasal or wound samples are frequently colonized by both S. aureus and coagulase-negative staphylococci (CNS) these will carry the mecA gene. In this a real-time fluorescence-based PCR assay which permits the fast detection of MRSA straightly from clinical or scientific specimens having a combination of staphylococci. .

Staphylococcus aureus is one of the high usual pathogen containing nosocomial. Beta-lactam antibiotics are the favoured drugs for S. aureus infections. Then the introduction of methicillin into clinical apply, the affair of methicillin resistant S. aureus (MRSA) strains has improved steadily, and nosocomial infections have become a serious problem thought out the worldwide. Therefore, rapid and accurate recognition of S.aureus and its methicillin resistance pattern has important implications for therapy and organization of both colonized and infected patients.

Methicillin resistance in Staphylococcus aureus because of the gaining of genetic material like DNA from neighbour coagulase-negative staphylococci (CNS) that signs for surnumerary ß-lactam-resistant penicillin-binding protein (PBP) called as PBP 2a (PBP 2), it is arranged by the chromosomal mecA gene. This mecA gene is contained with a genetic element is specified for staphylococcal chromosome mec (SCCmec) and transfer into the chromosome. SCCmec is a movable genetic element considered by occurrence of terminal inverted and directed repeats, specific recombinant genes sites are ccrA and ccrB, and the mecA gene complex. SCCmec DNAs are included at a particular site (attBscc) in the MSSA chromosome this is situated at the 3’ end of an open reading frame (ORF), (A.Huletsky,R.Giroux, et.,al. 2004) orfX. The orfX gene nearly contains 159 amino acid polypeptide sequences but the function not identified till now. Molecular diagnostic assays are depends on identification of mecA gene get together very toughly in discriminating MRSA from methicillin-resistant CNS (MRCNS), so the mecA gene is extensively spread in S. aureus and as well as in CNS.

Therefore, molecular detection of mecA from scientific specimens such as nasal or wound samples can be false due to the fact that these specimens are frequently colonized by both S. aureus and CNS. Here a PCR assay it can produce the detection or identification of MRSA by help of primers specific to the accurate extremities of different types of SCCmec DNAs in accumulation with a primer and a molecular beacon probe specific objective to the S. aureus orfX. 

PCR assay:

In order to design a set of primer specific to the S.aureus orfX sequence and a primers specific to the various types of SCCmec, analysis of multiple sequence alignment of SCCmec/orfX right junction sequences are allowed. These primers were utilised in a multiplex assay along with a molecular beacon probe specific to the orfX sequence. On a Smart cycler (Cepheid, Sunnyvale, CA)amplification and detection were carried out. By measuring the fluorescent signal emitted by molecular beacon probes hybridized to their target at the end of each annealing step we can perform the detection of the PCR products.

Major epidemic clones of MRSA were used in multiplex PCR assay in combination with a primer specific to the orfX gene sequence of the S. aureus chromosome located to the SCCmec intregration site were identified to primers specific to the staphylococcal chromosome mec (SCCmec) sequences.15 clinical isolates obtained from different areas in North America, Europe and Asia. which allows PCR assay detection of 2 to 10 genome copies of MRSA. With PCR assay 13 of 252(5.2%)MSSA strains were misidentified as MRSA while 2 of 205(1%) MRSA strains tested were not detected and overall there was a 96.7% correlation between the PCR results and the identification of MRSA. By using PCR assay none of the 10 methicillin-sensitive or 14 methicillin-resistant CNS species test were detected. When 205 MRSA strains tested ,203 were detected with the multiplex PCR assay while 2 of 252 MSSA strains were misidentified as MRSA. With PCR assay none of the14 MRCNS or 10 MSCNS strains tested where cross-reacted, where as there was an overall correlation of 96.7% among the PCR results and classification of MRSA by normal culture methods.


PCR Test for detecting MRSA:

The PCR methods which had been broad to identify MRSA are plethora. Aim of this include mecA gene(Murakami et al.,1991;Bignardi et al.,1996) which is found in almost every existing MRSA and methicillin resistant coagulase negative Staphylococi. The Borderline resistance which is not mediated by mecA cannot be detected. But in such cases it is often resistance which are currently uncommon or yet to be approved with clinical significant. Most PCR methods are considered as the gold standard by many although some strains include in mecA can be often methicillin susceptible kits available in PCR methods are very high in cost and the technique used as reference. Some workers on the field had seen test as the screen to augment whether rather than replacing conventional susceptibility testing. (Mason et al., 2001) to identify Staphylococcus aureus. The PCR test can also be used. Early tests to confirm the identity southern blotting of products required. This method has been now replaced by much specific multiplex PCR method which combine mecA gene dectection and Staphylococcus aureus species specific target gene. These target genes includes nuclease (nuc), coagulase (coa), protein A (spa) surface which are associated fibrinogen binding proteins. The original PCR test was used MRSA colonies are taken from culture media. Some of the workers are applied to clinical samples with the capable results. Which are synovial fluid and blood culture. PCR method includes a variety of approaches towards the PCR amplification method has made it easy to identify MRSA more rapidly. The introduction of multiplex PCR machine even enables the dectection of the mixtures of methicillin resistant CNS and methicillin sensitive Staphylococcus aureus. Many biotechnology companies are also working to develop microarray (chip) systems we can make this approach of PCR method more practical. 

Other methods for detecting methicillin/oxacillin Resistance:

The crystal MRSA method is based on reducing of fluorescence of oxygen which is sensitive fluorescent marker due to remaining oxygen in broth the development of the organism is inhibited by oxacillin. PBP2a has been developed (Nakatomo and Sugiyama, 1998) and is slide latex agglutination test based on decrease which is available commercially. In this method PBP2a is extracted from colonies and detected by agglutination with latex particles for Staphylococcus aureus grow on blood. This method is rapid and is highly sensitive but may not be reliable for colonies grown on screening media.
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