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Imago Conference Centre, Loughborough University
The 20th ESACT-UK Annual meeting was held at the Imago Centre in Loughborough for the first time.  Despite the severe weather conditions, which unfortunately disrupted the schedule due to a number of delegates being unable to reach the venue, those that made it agreed that the programme and venue were a definite improvement on previous years.  As well as a wide range of speakers covering varying topics, this year’s meeting also included a poster flash session, enabling a selection of delegates who presented posters to give a short talk on their work.
Below follows a short summary of the work presented:

“Animal Cell Culture Technology over the last 20 years” - Dr. Ian Freshney, Glasgow University
This talk tracked the progress of cell culture technology over the last 20 years, including some of the major breakthroughs, such as the commercial development of selective media and the increased understanding of cell-cell interactions.  While it was highlighted that the rapid increase in knowledge has led to an exponential growth in the use of animal cell culture and vice versa, there were some cautionary notes to heed; in particular, it was pointed that we must ensure the integrity of our work by not allowing misidentification of the cell lines we work with and by being vigilant for mycoplasma contamination within our cell lines.  It was also noted that we must not become complacent with the use of sophisticated kits – we must understand the underlying mechanisms that underpin our results. Looking to the future, the rise of stem cell technology was discussed; especially with reference to the huge leaps these may allow the animal cell culture field to take.
“Mixing Issues in Stirred, Large-Scale Animal Cell Culture Bioreactors; Possible Implications for Stem Cell Culture” – Professor Alvin Nienow, University of Birmingham
This talk concentrated on oxygen transfer considerations that need to be made when designing scale-ups to 20l fed batch bioreactors with cell lines that reach 107/ml cell densities.  The main foci were on “shear sensitivity” due to increased agitation from aeration and the impact of bubble bursts on localized pH and osmolarity within the cultures which lead to chemical heterogeneity.  The talk concluded with a discussion of how these oxygen transfer issues may be addressed in microcarrier cultures, and the implications this may have on scaling up adherent stem cell culture.

“Cell Culture in Miniature Bioreactors: Engineering characterization, scale-up and Impact on Primary Recovery” – Professor Gary Lye, University College London
Time and financial pressures have placed significant pressures on both industrial and academic researchers to develop miniature, high throughput, but scalable screening techniques to investigate various parameters that my influence the final active yield of recombinant protein from cultured cell lines.  This talk presented data showing that quantitative, scalable data can be derived from shaken microwell bioreactor assays, which could ultimately lead to lower initial screening costs at the early stages of bioprocessing development.  Further work into cellular responses during small-scale culture was discussed.
“Study of Alternating Tangential Flow (ATF) Filtration for Perfusion and Harvest in CHO Cell Cultivation” – Dr. Véronique Chotteau, Royal Institute of Technology, Stockholm

Perfusion is the continuous removal of conditioned medium from a culture and its replenishment by fresh medium injection.  This talk addressed a study aimed at comparing ATF filtration to Tangential Flow Filtration (TFF).  The ATF system has the advantage of creating lower shear and involves keeping the cultured cells out of the bioreactor for a smaller time period, limiting the deleterious effects these factors can have on cell density and viability.  Data supporting the advantages of the ATF system were presented, including the achievement of higher cell density (up to 48 x 106 cells/ml) and a reduction in the loss of viability at harvest in comparison to the TFF system.
“Improving CHO Cell Productivity: The Pursuit of Happiness” – Laura Bailey, University of Manchester
Many factors can affect CHO cell productivity, but these factors can change over prolonged continuous cell culture.  This talk tracked an experimental study to define how factors such as growth rate, mRNA levels and recombinant protein accumulation can change through different generations of continuous culture and the implications this can have on the final titre achieved.   The molecular mechanisms underpinning the observed reduction in recombinant antibody in later generations was probed and GADD153 was highlighted with particular interest as a point for further exploration into late stage culture cellular stress pathways.  
“The Process of N-glycosylation in CHO cells can be manipulated for the Production of Desirable Monoclonal Antibody Glycoforms” – Rhian Grainger, University of Sheffield

Heterogeneous N-glycosylation of recombinant monoclonal antibodies is one of the major issues that biopharmaceutical processing is currently addressing.  It has been documented that at day 8 of batch culture, there can be up to a 50% decrease in terminal galactosylation in CHOK1-SV cells.  In an attempt to address this decline, addition of manganese (II), a co-factor for the glycosylation enzymes oligosaccharyl transferase and β -1,4-galatosyltransferase, to 6 cell line cultures was explored.  Results showed that there was a marked improvement in the level of glycosylation at both day 4 and 8 in comparison to untreated cell lines.  
“Molecular Painting by Numbers: Looking at CHO Cell Chromosomes” – Leo Choi, University of Manchester
This talk discussed how improvements to our understanding of CHO cell line chromosomal arrangement could be useful for the development of more productive stable cell lines.  Hamster chromosome-specific paints were developed and used in Fluorescence in-situ hybridization to map chromosomal arrangements in DG44-derived cell lines.  Results indicate some stable rearrangements of CHO chromosomes, including the translocation of part of hamster chromosome 4 onto the long arm of one of the copies of chromosome one, as well as several X-derived chromosomal rearrangements.  The possibility of future work to discern the implications of these findings on stable cell line production was discussed.
“Investigating Cellular Mechanisms Influencing Growth and Volumetric Productivity of Industrially Important CHO Cell Lines: A Comparison of Alternative Host CHO Cell Lines” – Zoe Towler, University of Kent

It is known that specific CHO cell lines exhibit differing abilities to produce therapeutic recombinant proteins.  This presentation discussed an investigation using DG44 and CHOK1-SV, two host cell lines with characteristically different growth profiles, into the cellular mechanisms by which these differences arise.  Experimental evidence was presented suggesting that the differences in profile of the two lines lines may be due to altered efficiency of available glucose utilization.  This was also supported by a proteomic comparison revealing differing expression profiles for a number of the enzymes involved in the glycolysis pathway.
“New Automated Cell Culture System: 6 parallel fed batch cultures with live cell imaging” - Sharon Brownlow, Applikon Biotechnology
This presentation introduced the new PANys 3000 Automated Cell Culture System with integrated phase contrast imaging, which has the capability of allowing 6 independent cell lines with differing media and environmental needs to be grown while under constant observation.  This may allow faster optimization of feed and additive regimes while allowing the morphological consequences of variation to be easily observed and recorded. 
“High Throughput Process Development Technologies:  Successful Implementation and Application to Process Improvement” - Jonathan H. Dempsey, Invitrogen
Automated high throughput screening has been hailed as new way forward in biopharmaceutical development.  This case study showed how one such system trialed at GSK, implemented using SimCell technology, was able to produce statistically significant results on a microscale media optimization screen.
“The Development of a Single-Use 3L Bench-top Stirred-tank Bioreactor” - Guy Matthews, Millipore
This discussed the development of the disposable bioreactor and the validation of its performance against traditional glass-stirred tanks, with particular regard to the advantages that single use technology can bring.
“Utilization of Cyclonic Technology for Re-Usable and Disposable Perfusion Bioreactors” - John Moys, Sartorius Stedim
This explored a new-to-market hydrocyclonic cell separator to replace the current filter systems used in perfusion bioreactors.  It was said to have the advantage that it could be utilized with either single use or reusable bioreactors and cope with a wide range of perfusion volumes, from 20 to 720 litres per day.
“Determination of Post-Transcriptional Limitations on Recombinant Antibody Production” – Dr. Emma Mead, University of Kent
Advances in bioprocessing have so far led to great enhancements in the production of recombinant antibodies through the optimization of bioreactor growth conditions and the design and use of efficient vectors that can produce high levels of mRNA.   These mRNA levels are not always translated into higher expression levels though.  This talk discussed efforts to understand the limitations at a cellular level and to build a testable model of the entire gene expression pathway that will inform the screening and development of new industrially relevant cell lines.
“Practical Challenge and Innovative Solution: Natural Consummation or Enforced Annulment in Therapeutic Bioprocessing?” - Andy Lyddiatt, Lyddallan Consultancy
The problems at the manufacturing level of the increased recombinant protein titres expected over the next 10 years were addressed with particular emphasis on the reluctance of biopharmaceutical companies to adopt innovative new methodologies due to regulatory, cost and knowledge constraints.  The suggestion for the need of more collaboration between inventors, scientists, engineers and business thinkers was raised, especially in the light of the success of the BRIC projects.

“The Biochemical Engineering Challenges of Embryonic Stem Cell Processes” – Dr. Farlan Veraitch, University College London 
A number of studies have suggested that embryonic stem cells (ESC) could be used to generate new cellular therapies for neurodegenerative diseases such as Parkinson’s and Retinus Pigmentosa.  This talk addressed some of the difficulties in developing the bioprocesses needed to generate high yields of pure differentiated cells. Experimental evidence was presented revealing that low oxygen tension can significantly increase the specific differentiation of ESC and that dynamic control of differentiation may be achievable by tight control of the microenvironment, leading to purer neuronal populations being yielded.
“In-vitro Expansion of Stem and Progenitor cells” – Dr. Mohamed Al-Rubeai, University College Dublin
This presentation sort to discuss the practicalities of generating high volumes of in-vitro cell therapies and engineered tissue.  It highlighted that although we can now produce red blood cells from erythroprogenitor cells, the volume of media and the area required to achieve this on a therapeutically relevant scale is, at the current time, unfeasible.  Efforts to overcome this were discussed, including considerations of the use of perfusion technology and optimization of seeding and passage densities.
“Automated Manufacture of Stem Cells for Regenerative Medicine Applications” – Dr. Robert Thomas, Loughborough University
In the field of regenerative medicine, the progress of bench-scale therapies to commercially available product has been hindered by a lack of suitable processing, manufacturing and regulatory platforms.  The development of automated production of such therapeutic cells will help to address this issue.  Such as system is in the pipeline, and initial results show that it can go some way to standardising the production of such cells and this has been validated by comparison with manually cultured ESC production.  Further optimization of the technology could lead to the high process capability and reproducibility that will be required for generating regenerative medicines on an industrial scale.
“Cell-based Alternatives: Getting to Replacement” - Nirmala Bhogal, FRAME, Nottingham
The focus of this talk was on case studies supporting the use of cell-based alternatives to animals during both cosmetic and drugs testing, including cultured human cells.  The specificity of immunological reaction assays in animal models was highlighted as a particular point where replacement with a human MIMIC system may be viable, although it was acknowledged that the primary issue of Regulator acceptance was the main hindrance to movement away from the current animal model system, it was suggested that this could be overturned by providing more experimental evidence validating the alternatives. 
“Enabling and Delivering High Quality, Reproducible Cell-Based Assays; Impact of Frozen Cell Technology” – Dr. Danuta Mossakowska, GlaxoSmithKline
Throughout continuous cell culture, there can be variability between generations, leading to reduced reproducibility between cell assays.  The use of frozen large scale intermediate aliquots (LSIA) can help achieve more comparable assay results, reduce waste and increase time efficiency by reducing the number of passages from thawing to assay.  The use of LSIA was validated by comparison with fresh cell cultures across a number of assays.  The overall benefits of LSIA to primary cell assays were also addressed.
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