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The Minister of State, Department for Energy and Net Zero and Department for Science, Innovation and Technology (Lab)
The results from Cambridge and the DIOSynVax programme, primarily funded by the Government through Innovate UK, is a good example of how the Government are taking AI’s potential in vaccine technology seriously. AI’s most credible contribution to vaccine development is in the design stage, including predicting antigen structure and binding and predicting how pathogens evade immunity. Our £137 million AI for science strategy is funding some key enablers for AI use in drug discovery, including in medical research and engineering biology.

Viscount Stansgate
My Lords, I thank my noble friend for that Answer. If the House does not realise, what has happened in Cambridge is the first use of AI to design a vaccine candidate being used in human trials, with the possibility of being able to deal with a broad range of viruses. One of the researchers involved said that it is
“amazing what we can do with it for the good of humanity”.
Unfortunately, this new technology may also, in turn, potentially pose a great threat to humanity. So I ask my noble friend: what work is going on to ensure that this type of development is subject to the strictest controls and that, in future, no bad actors can in any way use this new technology to pose a threat to humanity?

Lord Vallance of Balham
I completely agree that this technology is hugely important for the good it can do in making vaccines and new medicines. It will change our ability to treat and prevent diseases. It is also true that the same technology can be used for bad things. Like many technologies, it can be misused. Many things are in place already: it is illegal, of course, to make chemical and biological weapons, and the Government take very seriously the threat that can come from new technologies. The biological security strategy was published last year. There is £580 million in the defence investment plan for Porton Down infrastructure for a national biosecurity centre, and £115 million to strengthen defences against AI risk. This is a very active area of work.

Lord Patel
My Lords, the development of Evo 2—which is an AI biological model with 9.3 trillion nucleotides extending over 128,000 different species, including humans—means that there is now a capability to produce proteins, molecular structures and even genomes, and therefore artificial pathogens. So is it time for the UK to have mandatory enforcement and regulation of functional-base synthetic DNA?

Lord Vallance of Balham
I thank the noble Lord for his question. The point about the technology is that an enormous amount of good comes from it, and we must not forget that. But yes, there are risks, and we are looking at nucleic acid synthesis using the programmes now available to do that, and we are looking at what can be regulated. Initially it will be a voluntary process, but we are looking at the options to understand and control the use of new synthesis of materials through nucleic acids.

Lord Clement-Jones
My Lords, we should all recognise the immense potential of AI in this field. But, on regulation, will the Minister explicitly confirm and ensure that a human-in-command approach will apply to any use of AI in vaccine approvals and pharmacovigilance, so that decisions on approvals and safety monitoring are always taken by qualified human experts, rather than delegated to algorithms or an automated system alone?

Lord Vallance of Balham
The MHRA is one of the most important and best regulators in the world for medicines, and none of the requirements for an AI-assisted vaccine design is different from those for a normal one. In other words, it has to be looked at in the same way, with the same sort of safety requirements. The MHRA is looking at how it can use AI, but certainly as part of a human-linked process. There will be people making these decisions.

Lord Markham
My Lords, the best recent example of vaccine technology is the pandemic and Covid, and the UK rightly champions the 100-day mission to develop vaccines against any future pandemics. As I am sure the Minister is aware, AI can rapidly compress that discovery phase through genomic surveillance, lab validation and manufacturing. Given that, how is AI being incorporated into the 100-day mission?

Lord Vallance of Balham
As the noble Lord says, the 100-day mission was endorsed at the 2021 G7, and I was very involved in that process. AI will be a critical part of how we do vaccines, therapeutics and diagnostics, and I am optimistic that this makes the 100-day mission really achievable, particularly for vaccines. But—and this is an important but—not for all organisms: it is not always the case that you can get a vaccine.

Lord Stirrup
My Lords, if this technology is used for malign purposes, it does not really matter whether that happens in the UK or elsewhere in the world. What action is being taken and how confident are we that there is scope for international agreement, particularly among the major players on the international scene, to develop the necessary safeguards to protect all of us on this planet?

Lord Vallance of Balham
This is a very hot topic of discussion. A lot is going on between nations and it is a big topic at the G7, where the UK is leading on some of these discussions.

The Archbishop of Canterbury
My Lords, we know that public confidence in vaccines is essential if there is to be good uptake and if they are to be effective. What are the Government planning to do to ensure that there is public confidence in AI-generated vaccines, and have they considered involving community and faith groups in this? Those are key to ensuring public confidence in this area.

Lord Vallance of Balham
Public acceptance of vaccination is very high in this country, and that is built on trust, part of which comes from the regulator. The regulator in this country is extremely rigorous and will make sure that all the usual things that a vaccine needs to go through will be gone through, whether or not AI has been involved in the process somewhere. There will be no change in the regulations as a result of that, except where there may be opportunities to get better safety profiles because of the use of AI. That is important. As noted, it is crucial that public engagement with this happens. The MHRA is good at doing that, and it will be an important part of continuing to build vaccine confidence in the UK.

Baroness Nargund
My Lords, I welcome the potential for AI in developing vaccine technology. However, AI models are as good as the data we put in to train them. I therefore have two questions for my noble friend the Minister. What steps are the Government taking to close the data gap for those from ethnic minorities and for women and pregnant women to be included in trials? How are they working with international partners, including the WHO, to expand the database so that we achieve health equity for all?

Lord Vallance of Balham
In the UK there is a programme called Our Future Health, designed to enrol 5 million participants. It is very clearly designed to be an accurate representation of the UK population as a whole, with all our ethnic diversity and across age ranges. That is an important data resource for the future. The Health Data Research Service will also be part of making sure that data are appropriately curated, ready and available for use. The regulators already have processes in place to make sure that women, women of childbearing age and others are included in clinical trials. That work will continue.

Lord Tarassenko
My Lords, given that this ground-breaking work was done in Cambridge by both a university group and its spin-out biotech company, can the Minister reassure the House about access to the intellectual property beyond the University of Cambridge?

Lord Vallance of Balham
Obviously, the intellectual property that is being laid down as part of this process will belong to the university, the funder to some extent, and the company. The exploitation of IP demands that there is clarity on IP ownership in order to get the inward investment that will be necessary to turn this from what is a very early-stage project into something that might become a product.

Lord Scriven
My Lords, if a foreign tech firm uses NHS patient data records to train its AI to discover a new vaccine, what mechanisms will the Government put in place to ensure that the NHS is not charged full market price for those vaccines?

Lord Vallance of Balham
This is precisely why the Health Data Research Service is being set up: to make sure that we have a place where data can be collated properly and accessed in an appropriate way, and that the benefit returns to the NHS and to patients in this country as the data is used.

Baroness Ritchie of Downpatrick
My Lords, as a member of the specialist committee in your Lordships’ House on childhood vaccinations, I ask my noble friend the Minister what interaction there is between the Department of Health and DSIT to give people greater accessibility to vaccinations. There has been a downturn in availability for people to access those vaccines.

Lord Vallance of Balham
I thank my noble friend for the question. That is largely a DHSC responsibility. DSIT makes sure that there is a real pipeline of new vaccines coming through, that the environment is right for companies to form and grow in this country and that we are at the forefront of a new generation of vaccines, as we now are. Of course, we then need to make sure that those are available and accessible, and that is continuing work by the UK Health Security Agency and the DHSC.
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