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A polimeráz láncreakciós (PCR) hőciklus tervezése, modellezése és szimulációja a DNS termikus tulajdonságai alapján
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Polymerase chain reaction (PCR) is a revolutionary technique for DNA and RNA amplification first discovered by Nobel prize winner Kary Banks Mullis in 1983, today it is considered the most important technique in biotechnology, as its uses range from DNA and RNA cloning, DNA sequencing, medical diagnostic, genetic engineering, medical forensics etc.., PCR has both qualitative and quantitative analysis study methods, both are studied using a device called a thermocycler. A thermocycler is an instrument that rapidly cycles samples temperatures between three preset temperatures.
A Thermocycler in its most basic form is a device that cycles and holds the temperature of some sample between predefined temperatures, it consists of heating and cooling mechanisms, and a heat distribution medium in the form of a heat block holds some tubes (samples) which have DNA/RNA in them.
Most commercially available thermocyclers rely on using temperature sensors to measure temperature from several points of the heat block and feeding back the data to a programmed controller, the controller uses a control algorithm (such as a PID control) to accurately control temperature distribution in the system, but since the block temperature is being used, rather than the temperature of the samples some problems might occur such as random Primer associations, random replication of DNA/RNA, or even completely ruining the samples.
In this study, I would like to shed light on a new technique for designing a more accurate thermal controller for PCR that can allow ultra-specific primer binding temperature control, rather than a traditional block temperature feedback control. This can be achieved by controlling the temperature of the samples, the new control is based on the thermal properties of the PCR test mixture. And by using a modelling environment such as COMSOL Multiphysics, linked to a control design environment such as Simulink, building and studying such a system is possible.



