New urea-based method uncovers over 1,200 proteins from 200-year-old brain tissue

[image: ]
Scientists at the Nuffield Department of Medicine have made significant strides in the field of archaeology and paleogenetics with a novel method that enables the extraction and identification of proteins from preserved soft tissues, including brain, muscle, and skin. Traditionally, studies involving ancient proteins have largely concentrated on mineralised tissues like bones and teeth, leaving the more biologically rich internal organs largely unexplored. Alexandra Morton-Hayward, a postgraduate researcher who spearheaded the study, noted that these internal organs were previously regarded as a "black box," lacking any available protocols for effective analysis. This new method has the potential to provide profound insights into health and disease among ancient populations.
The researchers employed a systematic approach, testing ten different extraction techniques on human brain tissue dated to 200 years ago from a Victorian workhouse cemetery. Their findings revealed that urea, a component commonly found in urine, was an effective agent for breaking down cells to release proteins. The extracted proteins were then analysed using a combination of liquid chromatography, mass spectrometry, and high-field asymmetric waveform ion mobility spectrometry, which increased the number of identified proteins by up to 40 per cent. Morton-Hayward explained that the process resembles sorting through a bucket of Lego, where categorising by different attributes improves the outcomes.
By utilising this comprehensive methodology, the team successfully identified over 1,200 ancient proteins from just 2.5 mg of brain tissue, marking the most diverse set of proteins recovered from archaeological samples to date. Senior author Professor Roman Fischer remarked on the transformative implications of this technique, asserting that it opens the door for investigating pathogen classification and disease beyond the skeletal framework, enriching our understanding of past populations' health and well-being.
The significance of this breakthrough extends beyond the mere identification of proteins. Unlike DNA, proteins are known to persist longer in archaeological remains and can yield more nuanced information about an individual's lifestyle and health. Dr. Christiana Scheib from the University of Cambridge, who was not associated with the study, emphasised the importance of developing robust methodologies for extracting meaningful data from ancient materials, describing such experimental work as essential for advancing the field of ancient biomolecular research.
As this field continues to evolve, the potential applications are vast. Studies conducted using similar methodologies have already uncovered layers of biological information from ancient remains, including a recent analysis that successfully identified immune response proteins in rib bones, hinting at the health challenges faced by prehistoric populations. In contrast, techniques employed elsewhere have focused primarily on the extraction of proteins from ancient bones, revealing valuable insights into the preservation of these biological markers over extensive timescales. 
Overall, this pioneering method offers a fresh lens through which to examine the biological history of humanity, illuminating aspects of ancient life that were previously inaccessible.
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