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In a change to the usual setting, the 17th annual ESACT-UK meeting was held at Robinson Executive Centre, Wyboston Lakes on the outskirts of St Neots. As well as housing a larger number of trade stands, the food, accommodation and general setting were felt to be a significant upgrade on previous years.

‘Cell Line Issues and Good Cell Culture Practice’

Professor Glyn Stacey, National Institute for Biological Standards and Control

This talk started with a summary of the variety of cell fates that occur from in vitro cell culture and emphasised the artificial nature of this method. Cells in culture have a completely altered environment and are subjected to various treatments. Hence there is a need for standardisation. The recently established Good Cell Culture Practice (GCCP) document aims to provide a guide to best practice, as a means to attain some standardisation in the community through six key principles. The aims and objectives of these were discussed. In summary these are to a) sufficiently understand the in vitro system, b) assure the quality of materials and methods used, c) document materials and methods, d) protect individuals and environment from any hazards, e) comply with ethics, laws and regulations and f) educate and train personnel.

‘Human Cancer Cell Lines. Quality Control of Cross-Contamination’

Professor John Masters, University College London
Starting from a historic perspective of cell culture, the problem of cell lines contaminated with other cells was discussed. Examples of inter- and intra-species contamination were given as well as possible sources of bad practice. From an initial contamination the reasons why some cell lines effectively displace another were highlighted. Although this problem has long been known, ignorance has meant that cell lines submitted to banking facilities are still contaminated, and frequently publications are citing historically contaminated cell lines. As a solution to the problem, Short Tandem Repeat (STR) profiling has been shown to be simple, cheap, reproducible and effective in screening cell lines and hence could be used as an international reference standard.

‘Investigating the Cellular Responses to Clinically-Useful DNA Damaging Agents’

Dr Daniel Lloyd, University of Kent

Human lifestyle has meant we are all increasingly being exposed to DNA damaging agents. The types of DNA damage caused by our diet and environment were explained. We have evolved responses to such damage to ensure their limitation. Some of the work of Dr Lloyd’s lab was discussed in the context of DNA damaging agents and how the cellular environment can influence therapeutic outcomes. In the case of Cisplatin-induced DNA damage, the presence of p53 enables the efficient removal of DNA damage and thus is required for repair in human cells. The group’s current work is looking into how p53-dependent DNA repair fits in with other p53-regulated cell responses to DNA damage. The talk finished by introducing the potential of uses of targeted radio-labelled molecules or radio-pharmaceuticals for therapeutic use.

‘Translating Bioscience into Bioprocessing’

Professor David James, University of Sheffield

Whilst mammalian cells in culture have been harnessed to produce upwards of 5g/l recombinant protein, little is known about the key biology at a fundamental level surrounding why cells are successful in vitro. Cell line selection has so far progressed by a trial and error approach with little biological engineering. The key problem impeding biological engineering is the massive complexity of the cell system caused by heterogeneity at all levels. The main issues that must be addressed to further this field include the need for a systems biology approach, bottom-up (rather than top-down) understanding and mathematical modelling. 

‘Scale-up of Stem Cell Culture for Drug Discovery’

Ms Julie Kerby, Stem Cell Sciences

This presentation started by introducing embryonic stem cells. These are able to proliferate in a pluripotent state, but also differentiate into all cell types in vivo. So far many (but not all) cell types have been derived from these cells in vitro. Hence they could potentially be used in drug discovery and in various therapies if the challenges of quantity, quality and consistency can be overcome. The various ways that Stem Cell Sciences have been resolving these challenges were discussed. These included development of a quantitative quality control, refining culture conditions, and scale up – both using spinner flasks, but also using a CompacT SelecT automated cell culture system.

‘The use of Wave Bioreactors in the Pharmaceutical Industry’

Dr Girish Shah, GlaxoSmithKline R&D

This talk introduced people to the Wave Bioreactor. This medium-scale disposable bag system offers advantages ranging from sterility to more acceptable culture conditions – for example no shear or sparging stresses and better gaseous exchange. There is a growing trend of cultivating animal cells for the production of therapeutic recombinant proteins and Wave Bioreactors are able to produce sufficient quantities of protein for the early phases of therapeutic development. Other advances using these bioreactors were discussed including the use of plant cells and the use of perfusion-Wave Bioreactor cultures.

‘The use of FACS for the Selection of Cell Lines with Superior Productivity Characteristics’

Dr Jon Welsh, Lonza Biologics plc

Fluorescence-activated cell sorting (FACS) is a specialised type of flow cytometry for separating into droplets, charging and sorting individual cells. This talk introduced FACS, its history, advantages and disadvantages, and uses in bioprocessing. A recent modification to the technique, affinity matrix surface capture (AMSC) is proving to be useful in reducing the time taken for the selection of high-producing cell lines. This method traps a secreted product on the surface of the secreting cell, thus allowing direct analysis of single cell specific production rates. 

‘TruLink: a Technology for Improving On-Line Process Analysis and Enabling Easier PAT Implementation’

John Bonham-Carter, Finesse LLC

Process Analytical Technology (PAT) is a system for designing, analysing, and controlling manufacturing processes by the appropriate measurement of quality and performance parameters of raw and processed materials and activities with the aim of securing a high quality final product. TruLink, a technology applied to PAT was discussed. The analogy of a standard printer connecting universally to any computer was used to illustrate the aim of TruLink – to be able to connect different biological equipment such as analysers in a modular way to integrate an entire system for use in an operational environment. Whilst some organisations have signed up to the technology, many more are needed.

‘Exploring the CHO Proteome to Improve Bioprocess Productivity’

Dr Paula Meleady, National Institute for Cellular Biotechnology

Chinese hamster ovary (CHO) cells are one of the most important cell lines used for the industrial production of biopharmaceuticals. Cell lines currently used for producing >5g/l of protein product have come about by means of a hit and miss approach selecting out cells with favourable characteristics, whilst little has been done to assess why these cells are exhibiting these characteristics. Using a microarray (Affymetrix) and proteomics approach, cell lines exhibiting industrially relevant cellular phenotypes have been assessed to try and identify key transcripts/proteins as targets for bioengineering. 

‘Molecular Analysis of Stability of Recombinant GS-NS0 Cell Lines’

Professor Alan Dickson, University of Manchester
Glutamine synthase (GS)-NS0 myeloma cell lines have been assessed for their stability in long-term culture. The problem of instability of recombinant protein production does not seem to result from loss of recombinant gene sequences or in the gross genomic localisation of recombinant gene sequences, but may be a consequence of the initial cellular mRNA levels. A threshold mRNA level has been proposed, above which translation and secretion probably limit protein production and below which mRNA limits production. The talk ended on data showing that the position of integration of recombinant sequences is important in the effectiveness of transcription and that position also defines how epigenetic mechanisms may interact within specific genomic localisations to silence foreign DNA expression.

‘Initial Identification of Low Temperature and Culture Stage Induction of miRNA Expression in Suspension CHO-K1 Cells’

Dr Patrick Gammell, National Institute for Cellular Biotechnology

MicroRNAs (miRNA) are known to have a function in protein expression regulation through binding mRNA. This presentation described the first miRNA analysis on CHO cells. By comparing the expression of miRNAs between exponential growth phase cells at 37(C and stationary growth phase cells at 31(C, several differentially expressed miRNAs were identified. It is hoped that these may represent key regulatory entities that promote beneficial phenotypes exhibited during growth arrest, and thus represent rational targets for bioengineering cells to increase recombinant protein production.

‘Gene Expression Regulation of Cold-Inducible RNA Binding Protein (CIRBP)’

Mr Mohamed Al-Fageeh, University of Kent

This presentation presented a rational target for cellular engineering to enhance recombinant protein production through temperature-responsive expression technology. Cold inducible RNA binding protein (CIRBP) is induced on mild hypothermia and steps are being made towards its genetic characterisation. The results presented show that transcription appears to initiate from three sites, with two of these induced on cold shock to give a long primary transcript with a varied length 5’UTR. mRNA possessing a longer 5’UTR was found to be more stable relative to the shorter version. Analysis of the 5’UTR has shown that it is sufficient to enhance expression of a downstream reporter independent of cold shock. The UTR was also able to allow cap-independent translation of the reporter.

‘The Influence of Isotype, Glycoform and Epitope Specificity on the Functional Profile of Antibody Therapeutics’

Professor Roy Jefferis, University of Birmingham

To overcome the challenges of cheaper biopharmaceuticals from Asia and a need to improve production capacity, advances must be made in all fields of biopharmaceutical production. This talk gave a review of parameters affecting the activities of IgG and hence one aspect of addressing these challenges. IgG isotype (subclass) selection, epitope density/specificity and glycoforms of IgG-Fc and IgG-Fab were initially reviewed. Antibody stability, immunogenicity and finally protein engineering to generate antibodies with maximal/minimal potential to activate effector functions were discussed.

‘Microscale and Automation Approaches for Rapid Cell Culture Process Development’

Professor Gary Lye, University College London

A faster route from discovery to bioprocess is urgently needed for biopharmaceuticals. Microscale approaches that are quantitative and reproducible offer a way of analysing bioprocesses which would otherwise need a costly large-scale setup. Using a high-speed camera and fluorimeter, the environments of microwells containing suspension and adherent cell cultures were assessed under liquid-liquid and gas-liquid mixing conditions. The results of these experiments were discussed. For suspension cultures, optimum microwell performance has been matched to results obtained in shake-flasks and stirred bioreactors. For adherent stem cells, experiments have shown that they are very sensitive to bioprocess conditions.

‘Measurements for Biotechnology – Improving Measurements in the Biopharmaceutical Industry’

Dr Anna Hills, National Physical Laboratory

The National Measurement system is the UKs network of laboratories which provide accurate standards of measurement for use across a broad range of fields. This talk started with a brief history of measurement followed by the role of the National Standards Laboratory. Of most relevance to bioscience, the Measurements for Biotechnology programme centres around the themes of gene and protein measurement, cell-based technologies and product characterisation to strengthen the measurement science critical for biotechnology. Details of their current projects and measurements for emerging technologies were covered.
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