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(nce upon a time...

Jn a very FARAWAY place, theve
weve molecules called FIvoteins,
consideved essentinl parts of all
living organisms of that kingdom




Structure — function
velationship of proteins

7 he proteins consist of a long chain
of amino acids, which ave connected
by peptide bonds.

7 he ovder in which the diffevent
amino acids ave insevted determines
structure and function.

7 be chain starts folding. (Ince the

protein gets its final three-

dimensional structuve, it will be able
to perform its function.
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7 he complexity of
proteins

7 he structure and function of
proteins ave coded in the DNA.

1 gene => 1 amino acid sequence => 1
protein structurve => function
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1 gene => many protein vaviants =>
different protein structuves => diffevent
functions




Life in the FARAWAY
kingdom

7 heve ave proteins with diffevent
structuves and functions, involved
in the chemical processes
essential fov life.

Everything was so harmonious in
the living organisms, until...




A not so harmonious
kingdom

...n threaten showed up:

severe acute ves ivutogy syndvome

covonavitus 2 (SARS-CoV-2)

a strain of covonavivus that causes the
vespitatory illness vesponsible for the

COVID-19 pandemic
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“Zhe villain

7 he “spike protein” present on the
surtface of the covonavirus has n
veceptor binding domain (RBD).

7 his protein vegion binds to a
protein on human cells called

ACT2, a necessary step for
infection.

YNutations in the spike protein
could change how well SARS -
CoV-2 sticks to — and thus
‘infects — human cells.
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7 he hevoes

Some vesearchers that lived in the
kingdom systematically created
seveval versions of the mutated
fragments, while others studied
possible antibodies that could
combat these mutations.

YNutations in the gene lead to
diffevent proteins, diffevent
structuve and consequently,
diffevent function.

RBD down




T he approach

oJon mobility + ¥Nass spectrometer

Chavactevization of the structure
of molecules separating by their
shape, according to their mobility
and by theiv mass.




7 he vesult

Jt offers the potential to
covvelate protein tertiary and
quaternary (maximum level of
arvangements) structures to
vaviations in theiv amino acid
sequences.
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7 he happy ending

a SARS-CoV-2 vaccine b Assess reactogenicity

7he studu of the stvucture of the Local or systemic symptoms?

Lipid
- nanoparticle Assess immunogenicity
S.A'RS COV2, as well as othe.vs ) & o
vituses, allows the understanding , Q‘ sample| Jooone-speciio
of the bhinding to cells of living e ﬁ Teell, ¥ Antibody
3 q RBD of Interferon-y
ovganisms and the immune ¥ coronavirus Josie

spike protein
vesponse to combat them.




7 he proteins got vid of the
infection, thus, the living
ovganisms of the kingdom were

healed and lived happily ever
aftev...
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