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(7 When _scientists develop methods to help them see things that were once invisible,
research always takes a great leap forward. For example, when Anton van Leeuwenhoek
invented the microscope in the 17th century a new world opened up. Scientists could suddenly
see bacteria, sperm and blood cells. Things they previously did not know even existed.

The green fluorescent protein, GFP, rewards a similar effect on science. It has
functioned in the past decade as a guiding star for biochemists, biologists, medical scientists
and other researchers.  The strong green color of this protein appears under blue and ultraviolet
light. It can, for example, illuminate growing cancer tumors*; show the development of
Alzheimer’s disease in the brain or the growth of pathogenic bacteria.

An even more interesting use of GFP means that researchers can actually follow
processes inside individual cells. The body consists of billions of cells, from pumping heart
muscle cells and insulin-producing beta cells to macrophages that destroy unwelcome bacteria.
)The more researchers know about a cell type — how it develops and functions — the greater
the chance that they can develop effective drugs with minimal side-effects.

Studying the machinery of these 0.02 millimeter sized cells is not easy. Observing the
building blocks of a cell: proteins, fatty acids, carbohydrates and other molecules is beyond the
power of an ordinary microscope. And it is even more difficult to follow chemical processes
within a cell, but (it is at this detailed level that scientists must work. When researchers
understand how cells start building new blood vessels*, for example, they might be able to stop
cancer tumors from acquiring a nourishing and oxygenating vessel system, This will prevent
their growth.

The chemical processes of cells are usually regulated by proteins. There are tens of
thousands of different proteins, each with different functions. By connecting GFP to one of
these proteins, researchers can obtain vital information. (v,They can see which cells a
particular protein inhabits; they can follow its movements and watch its interactions with other
proteins. Thanks to GFP’s green light scientists can now track a single protein under the
microscope.

What is revolutionary about GEP is that the protein does not need any additives to glow,
in contrast to other bioluminescent proteins, which require a continuous supply of energy rich
molecules. It is enough to radiate GIFP with UV light or blue light. The light enters the cells
and meets GFP, which glows green. If the researchers had needed to add a chemical, they
would have had to inject it into the cell — a process which can both disturb the cell and is difficult
to carry out at such microscopic scales.

(Taken with modification from “Information for the Public: The Nobel Prize in Chemistry
2008”, The Royal Swedish Academy of Sciences.)
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Most vaceines, from measles* to Covid-19*, require a series of multiple shots before the
recipient is considered fully vaccinated. To make that easier to achieve, MIT* researchers
have developed microparticles that can be tuned to deliver their payload at different time points,
which could be used to create o) self-boosting” vaccines.

mnIn a new study, the researchers describe how these particles degrade over time, and how they
can be tuned to release their contents at different time points. The study also offers insights
into how the contents can be protected from losing their stability as they wait to be released.

Using these particles, which resemble tiny coffee cups sealed with a lid, researchers could
design vaccines that would need to be given just once, and would then “seif-boost™ at a specified
point in the future. The particles can remain under the skin until the vaccine is released and
then break down, justlike [ ¢ ] sutures*,

This type of vaccine delivery could be (gparticularly useful for administering childhood
vaccinations in regions where people don’t have frequent access to medical care, the researchers
say.

“This is a platform that can be broadly applicable to all types of vaccines, including
recombinant protein-based vaccines, DNA-based vaccines, even RNA-based vaccines,” says
Ana Jaklenec, a research scientist at MIT’s Koch Institute for Integrative Cancer Research,
“Understanding the process of how the vaccines are released, which is what we described in
this paper, has allowed us to work on formulations that address some of the instability that could
be induced over time.”

This approach could also be used to deliver a range of other therapeutics, including cancer drugs,
hormone therapy, and biologic drugs, the researchers say.

(Source: Modified from Anne Trafton | MIT News Office, "Microparticles could be used to
deliver “self-boosting” vaccines", Life Science Network, July 14, 2022)
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Basic science is supported by government and other funds in a modern society. Although
there is some support by private institutions established for that purpose and also some
industrial investment in generally product-oriented basic research, the greatest amount of
support by far comes from public funds.
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I have no estimate, however, of whether this is true or not. It should be noted that the public
gains much more than the economic value of technology. It gains culture, comfort,
convenience, security, recreation, health and the extension of life. What monetary value can
be put on the triumphs of health over debilitating or fatal disease? The monetary value has to
be higher than the purcly economic savings.
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