How basic research fueled the development of messenger RNAs as medicines ¢
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Messenger RNAs (mMRNA) provide instructions to

make proteins

How to make a
protein?

Cell’s protein
synthesis factory
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The rise of mMRNA as a medicine

mRNA vaccine
trial for cancer
therapy

First use of
mRNA to reverse
diabetes in rat

mRNA delivery
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mRNA vaccine
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Rabies
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Messenger RNA RNA
(mRNA) synthesis
discovered outside
living cells

mRNA vaccine
tested for
Influenza

Modified
mRNA evades
host immune
response
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Cap:
Boosts protein production and
protects mRNA from degradation.
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Furuichi and Shatkin discovered mRNA
cap based on work on viruses.

mRNA Modifications:
Change mRNA structure and stability
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How basic research showed what makes an effective mRNA?

Coding Sequence:
Instructions for making protein
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The mRNA message is read in groups of three

letters, called codons. Nirenberg and colleagues

figured out which codons correspond to each of
the 20 amino acids using E. coli, a bacteria.

Poly(A) tail shortening enzymes were
first found in Baker's yeast.

Nobel Prize, 1968

Untranslated regions:
Dictate when, where and how

Based on work in mice and human cells, Kariko and Z : 2
Weissman found that pseudouridine modification in mRNA
evades immune response, a key step in developing
COVID-19 vaccines.

Nobel Prize for
mRNA vaccines

mRNA to make
DANGER protein
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mRNA vaccine
for COVID-19

mRNA with
instructions to

much protein is made.

Key research that helped uncover how
these sequences regulate mRNA was

done in fruit flies and worms. 7
Nobel Prize, 2024

How do mRNA vaccines work?

Nobel Prize, 2023

Training the immune system
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Antibodies bind to DANGER protein
on cancer cells or viruses (SARS-

CoV-2) and destroy them




