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Determination of the age of blood samples by the examination of RNA degradation

Introduction: During a forensics examination our goal is to narrow down the number of possible suspects. The aim of our experiments was that with the examination of degradation of ribosomal RNAs and the β-actin mRNA we will be able to estimate the age of the blood sample, as well to find a relation between the RNA degradation and the external conditions.
Methods: For the experiments we used filter paper with dried blood samples of healthy volunteers. The basis of the method is the different stability of mRNA and rRNA molecules, so the degradation pattern will also differ. During the time of the series of the experiment half of the samples were stored at laboratory conditions in a wet chamber at 4, 25 and 37 oCelsius, while the rest of the samples were kept on fresh air (on a balcony, under natural conditions). In our experiments RNA was isolated from the blood on the first day of sampling and after 1, 4, 7 and 30 days. With the help of PCR we tested our RNA samples to exclude their DNA contamination, then cDNAs were synthetized. We used the synthesized cDNAs as templates for real-time PCR measurements. We examined four non-tissue-specific gene-products: β-actin, 5,8S rRNA, 18S rRNA and 28S rRNA. CT values of the examined genes were used to determine the degree of degradation of RNAs in relation of time.
Results: The reproducibility of RNA isolation from dried blood samples is acceptable. The different types of RNAs degrade with distinct degrees, depending on the elapsed time and on the environmental conditions. The most stable gene product was the 18S rRNA, therefore it could be used as reference. From our experiments we can conclude that a wet environment greatly enhances degradation of RNAs. In the experiments where blood samples were kept on fresh air we saw that though the presence of β-actin mRNA can be detected until the 6th week, but it can only be used for age-determination up to the 7th day.
 
 
 



