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The Red Cell SIG meeting provides an annual forum for presentation of UK based red cell research and should be of interest to clinicians, haematologists, biochemists, or anyone involved in red cell research or wishing to learn more about red cells. This year the meeting, held on Wednesday 21st September as part of the 2016 BBTS ASM in Harrogate, 

provided an exciting and varied programme on the themes of erythropoiesis –growing red cells, red cell defects, and red cells and vesiculation. Ten speakers presented on these topics during the three sessions.

The first presentation, in the session on the theme of growing red cells, was presented by Emile van den Akker, from Sanguin (Amsterdam, The Netherlands) on ‘Glucocorticoid-induced monocyte differentiation towards macrophages that support erythropoiesis’. Emile described how CD14+ ‘intermediate’ monocytes (identified by flow cytometry), co-cultured with erythrocyte precursors, increase the number of reticulocytes produced by the culture. This effect was not due to an increase in erythroid cell proliferation, more that the CD14+ monocytes appear to support erythroid cell survival due to a secreted anti-apoptotic factor. 
The next presentation was given by Lesley Forrester from the MRC Centre for Regenerative Medicine, University of Edinburgh. In her talk entitled ‘KLF1 in the maturation of iPSC-derived red blood cells’, Lesley explained the role of the Novosang consortium in the translation of research in the production of red cells from induced pluripotent stem cell into the production of clinical grade cells for clinical trials. Her work involves the use of gene editing to study the transcription factors required for efficient enucleation and globin switching during erythroid differentiation, in particular the use of gene editing to target specific sites in the stem cell genome for the introduction of transcription factor genes such as KLF1 using an inducible expression system.  
The final presentation of the morning entitled ‘Extending the gift? Donor perspectives on laboratory grown red blood cells’ looked at public perception and acceptance of the use of cultured red cells for transfusion and was presented by Rachel Hale from the Department of Health & Applied Social Sciences, University of the West of England. Rachel has recruited seven focus groups covering different sectors of the population, including blood donors, mothers of young babies etc. She has collected data on their views on standard blood donation and the use of blood, plus their views on laboratory grown red blood cells. Rachel presented some of the preliminary results of her work with the focus groups.
The first presentation in the second session, on the theme of red cell defects, was entitled ‘The unstable haemoglobins and haemolysis’ and was presented by Robin Carrell from the Department of Haematology, University of Cambridge. Robin gave a fascinating overview of his fifty year long career in the study of haemoglobins from early work, using electrophoretic mobility and peptide mapping of tryptic peptides, to identify the protein sequence changes in variant haemoglobins, through developing knowledge of protein structure and function, globin gene identification and cloning, to the present day molecular diagnosis of haemoglobinopathies and unstable haemoglobins. 
The next presentation was by Gemma Moir-Meyer from the Weatherall Institute of Molecular Medicine at the John Radcliffe Hospital in Oxford. Gemma’s talk entitled ‘Codanin-1 and C15ORF41 in Sickness and in Health: Insights into a Novel Pathway from Congenital Dyserythropoietic Anaemia Type-I’ looked at the need for identification of genes involved in CDA to allow accurate molecular diagnosis and treatment of patients. Whole Genome Sequencing has identified new genes and mutations for investigation, and knock down experiments in erythroid cell cultures and investigation of these genes and the interaction of their protein products in erythroid cultures from CDA patients are providing more insight into the causes of this disease.
The final presentation of the red cell defect session was given by Barnaby Clark from King's College London Faculty of Life Sciences & Medicine and Noémi Roy from the Weatherall Institute of Molecular Medicine, John Radcliffe Hospital Oxford. Noémi began with a summary of rare inherited anaemias caused by red cell defects such as Congenital Dyserythropoietic Anaemias, DBA and membrane and enzyme defects. The wide range of genetic backgrounds, clinical features, and severity of these anaemias often results in delayed diagnosis and treatment, as has been shown by the analysis of cases referred to the Oxford ~50-gene inherited anaemia panel. Barnaby then described their work on other rare red cell conditions, including erythrocytosis and porphyria. With up to 24 cases per month, they use targeted sequencing of 197 genes known to cause red cell disorders. Their sequencing approach has picked up mis-diagnosed PK deficiency, DBA and haemoglobinopathies. Working with Imperial College, Kings College Hospital, and Oxford, they propose a standardised diagnostic approach which would feed UK-based, disease specific research labs with interesting genetic variants. These labs could then feedback functional study data to better inform the diagnostics. Data sharing and standardized data sets will be necessary to realise this vision. 
The first talk in the session on red cells and vesiculation was on erythrocyte mediated enzyme replacement therapy, presented by Bridget Bax from the Institute of Cardiovascular and Cell Sciences, St George’s, University of London. Bridget described her work on developing a new cell based therapy for treatment of rare inherited metabolic diseases caused by defects in enzymes or transport proteins in metabolic pathways. She described a new method of drug delivery using autologous red blood cells as carriers of therapeutic doses of recombinant enzymes in patients with enzyme defects, using Thymidine Phosphorylase as an example of a therapy that is approaching clinical trial for the treatment of Mitochondrial NeuroGastroIntestinal Encephalomyopathy (MNGIE).
Jerard Seghatchian from the International Consultancy in Blood component Quality/Safety Improvement & DDR Strategies, London, UK gave the next presentation entitled “Joint narrative of RBC storage lesion: Use of advanced technologies for better understanding of variability associated with process, storage media/time, donor/donation and recipient issues”. The work presented was focused on clinical benefits vs. potential harmful side effects of RSL-derived EVs/MPs and was done in collaboration with Marianna Antonelou from Department of Biology, School of Science, NKUA, Athens, Greece. Jerard highlighted that newer technological advances in proteomics, microscopy and small particle biology revealed that several factors do influence the rate of red cell storage lesion and the generation of red cell-derived extracellular vesicles. Among these factors, donor, process, storage medium/bag and duration-related variations are included. He also discussed how the pathophysiological context of the recipient might determine the performance of red blood cells post-transfusion.  

The last presentation of the day was by Tosti Mankelow from the Bristol Institute for Transfusion Sciences, NHSBT, Bristol. Tosti’s talk entitled ‘Extrusion of autophagic vesicles by human reticulocytes explains phosphatidylserine-positive red cells in sickle cell disease’ described the large inside-out autophagic vesicles produced during reticulocyte maturation. These vesicles are extruded through the red cell membrane and removed by the spleen in healthy individuals, but remain stuck and protruding through the membrane of circulating reticulocytes in sickle cell patients. As these vesicles are inside-out the protrusions expose discreet spots of phosphatidylserine on sickle cell reticulocytes.

The 2016 Red Cell SIG meeting provided a very interesting and educational day which was well attended and generated many questions and interesting discussions.
