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	Name of Supervisor: 

	Janet Daly

	Research Theme: 

	Biotechnology

	Location of Project:

	Sutton Bonington Campus (the Wolfson Centre for Global Virus Research)



	Project Title:

	Establishing a pipeline for production of single-domain antibodies in plants

	Project Description:

	Due to the increasing threat posed by emerging viruses, there is an urgent need for the development of effective antiviral therapies. However, the cost of producing these in mammalian cell cultures at the scale required is prohibitively high in many circumstances. Recently, two technologies have emerged that enable us to address this issue. The first is the effective selection of recombinant antibodies with therapeutic potential using next generation phage display (NGPD). The second is the inexpensive production of large quantities of proteins, including recombinant antibodies, by transient transfection of fast-growing Nicotiana benthamiana plants.
 
We have several projects recently completed and ongoing in which we have used NGPD to identify VHH and/or scFv for several viral diseases. In this project, we want to establish the second stage of the pipeline - production of these single-domain antibodies (sdAbs) Fc fusions in plants. Fusing to an Fc domain can stabilise the sdAbs and confer virus neutralising properties. To do this, we will use the coding sequence for a known scFv, the G1 anti-Influenza PR8 HA scFv (Son et al., 2023) as a model antibody. The scFv sequence has been obtained from the authors and will be synthesised as a murine Fc-fusion with an endoplasmic reticulum (ER)-targeting signal sequence, a C-terminal ER retention signal and a 6×Histidine tag). The sequence will be designed so that, after cloning into the plant expression vector, it can act as a ‘shuttle’ vector.

The student will clone the synthesised G1-Fc construct into a plant expression vector pEAQ-HT and/or pHREAC, which will be amplified in a laboratory E. coli strain before transformation into Agrobacterium. The Agrobacterium will then be used to infiltrate the leaves of Nicotiana benthamiana plants (these are routinely cultivated for us by the glasshouse technicians on Sutton Bonington Campus). After several days, the leaves will be harvested and the G1-Fc constructs purified. Various optimisations of the process will be performed, assessing the concentration of protein achieved and its integrity (determined by western blot analysis). Optimisations will include harvesting leaves at 6-, 7-, 8- or 9-days post-infiltration. Purification of the protein by immobilized metal affinity chromatography (IMAC) using nickel columns that capture the 6xHistidine tag or protein G to capture the Fc domain will also be compared. If time allows (and according to the student’s preferences), further characterisation of the G1-Fc construct may be performed, including determining the binding kinetics using the Octet Surface Plasmon Resonance (SPR) benchtop molecule-molecule interaction detection system. Tagged viral protein will be captured on biosensors via molecular tags then serial dilutions of G1-Fc applied with phosphate-buffered saline (PBS) as the negative control. The association (kon) and dissociation (koff) rate constants will be determined, and the binding affinity (KD, nM). Alternatively, the student may assess the reproducibility of the approach by cloning an scFv we have identified into the expression vector in place of the G1 sequence.

	Bench Supervisor:

	Ola ElBohy

	Potential skills that can be developed:

	synthetic biology;gene cloning;surface interactions;virology;

	Training opportunities:

	The candidate will be trained in a broad range of laboratory techniques (including cloning, protein purification and analysis). They will also have the opportunity to shadow members of the group in other techniques (e.g. cell culture and virus culture) if interested. They will attend regular lab meetings at which they will have the opportunity to present their work and journal clubs for which they can volunteer to present a paper during their 10 week project.

	Other information: 

	The student will be closely supervised by a postdoctoral researcher experienced in plant expression and purification of proteins.
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