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Have you ever wondered how every living organism functions at a molecular
level? How the various proteins, enzymes, and molecules come together to
perform the intricate processes that sustain life? This field of study, known as
proteomics and nanocrystallography, holds the key to unlocking these secrets.

Proteomics is the study of proteins, which are vital components of every cell and
play diverse roles in maintaining the structure, function, and regulation of tissues
and organs. The field aims to understand the complete set of proteins and their
interactions within a biological system. Nanocrystallography, on the other hand, is
a powerful technique used to determine the atomic and molecular structure of
crystals at a nanoscale level, providing crucial insights into the architecture of
proteins and other macromolecules.

One prominent researcher in the field of proteomics and nanocrystallography is
Eugenia Pechkova. Her groundbreaking work has revolutionized our
understanding of the molecular processes that govern life. Pechkova's research
focuses on developing innovative methods to analyze protein structures and their
functions, using advanced nanocrystallography techniques.
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The study of proteomics and nanocrystallography has numerous applications in
various fields, including medicine, biochemistry, pharmaceuticals, and
biotechnology. Understanding the structure and function of proteins at a
molecular level is crucial for developing effective drugs, identifying disease
biomarkers, and unraveling the mechanisms behind certain genetic disorders.

Using nanocrystallography techniques, researchers can determine the three-
dimensional structure of proteins with unparalleled precision. This information
helps in designing drugs that specifically target certain proteins, minimizing side
effects and maximizing therapeutic efficiency.

Furthermore, proteomics and nanocrystallography play a pivotal role in
understanding the mechanisms of diseases such as cancer, Alzheimer's, and
autoimmune disorders. By visualizing the structural changes in proteins
associated with these diseases, researchers can identify potential drug targets
and develop new therapeutic strategies.

Eugenia Pechkova has made significant contributions to this field by developing
novel approaches to protein crystallography. Her work has opened new avenues
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for understanding the structure-function relationships of proteins and their
implications in disease processes.

Pechkova's research also involves exploring the potential of nanocrystals as drug
delivery systems. By engineering protein-based nanocrystals, it is possible to
deliver drugs with enhanced precision, targeted directly to specific cells or
tissues. This approach can improve drug efficacy while minimizing off-target
effects and toxicities.

Additionally, proteomics and nanocrystallography have paved the way for
personalized medicine. Understanding an individual's unique protein profile can
help identify personalized treatment options and tailor interventions according to
their specific needs. This has the potential to revolutionize healthcare by
optimizing therapeutic outcomes and reducing adverse effects.

, proteomics and nanocrystallography have emerged as indispensable tools in
unraveling the secrets of life at a molecular level. Eugenia Pechkova's
groundbreaking research has contributed significantly to these fields, advancing
our understanding of protein structures and their implications in disease
processes. With further advancements in this area of study, we can expect
transformative discoveries that will revolutionize healthcare and improve the
quality of life for millions.
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The book addresses the most recent developments in structural and functional
proteomics underlying the recent contributions given in these areas by our
laboratory to the instrumentations, the methods and the procedures as mutuated
from the nanoscale sciences and technologies. These developments introduced
in the last few years make now possible protein massive identification (mass
spectrometry and biomolecular arrays down to nanoamounts) and protein
structural characterization in solution and in crystals down to the atomic scale to
an extent and to a degree so far unmatched. Emphasis is placed in the growth by
nanobiofilm template of protein crystals of any type and size from millimeter to
micron, leading in combination with microfocus synchrotron technology and
atomic force microscopy to the definition of a new field called
nanocrystallography. The few useful examples being shown, concerning yet
structurally unsolved proteins, point this very promising approach
nanotechnology-based in structural proteomics using highly focused X-rays. This
has not to be confused with the important study of nanocrystals, both organic and
inorganic, and novel diamond like nanocomposite materials and devices having
3D protein crystals as matrices to be equilibrated with nanoparticles/gold/silver to
be utilized in the most diversified electronic applications here also summarized.
vii Acknowledgments We are particularly grateful to Giuseppe Zanotti at the
University of Padova for his fundamental collaboration during all the
crystallographic studies.
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