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nobel prize chemistry 2017 marked a significant milestone in the field of chemistry, recognizing
groundbreaking advancements that have far-reaching implications in various scientific domains. This
prestigious award was presented to Jacques Dubochet, Joachim Frank, and Richard Henderson for
their pioneering work in the development of cryo-electron microscopy. This technique has
revolutionized the way scientists visualize biomolecules, enabling them to observe these complex
structures in their natural state. In this article, we will delve into the details of the 2017 Nobel Prize in
Chemistry, explore the contributions of the laureates, and discuss the impact of cryo-electron
microscopy on the scientific community. We will also take a closer look at how this achievement fits
into the broader context of recent advancements in chemical research.
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Overview of the Nobel Prize in Chemistry 2017
The Nobel Prize in Chemistry 2017 was awarded on October 4, 2017, to three distinguished scientists:
Jacques Dubochet, Joachim Frank, and Richard Henderson. This accolade was in recognition of their
transformative contributions to the development of cryo-electron microscopy, an innovative technique
that allows for high-resolution imaging of biological molecules in their native environments.

Cryo-electron microscopy (cryo-EM) has emerged as a powerful tool in structural biology, enabling
researchers to capture images of proteins and other biomolecules at near-atomic resolution. This
technique has opened new avenues for understanding the intricate details of molecular structures,
paving the way for advancements in drug development and disease research.

Contributions of the Laureates

Jacques Dubochet
Jacques Dubochet, a Swiss biophysicist, made significant strides in the development of cryo-EM
techniques. His most notable contribution was the innovation of rapid freezing methods that allowed
biological samples to be preserved in a glassy state. This process minimized the formation of ice
crystals, which can distort images and obscure the true structure of biomolecules.

Dubochet's work laid the foundation for researchers to visualize proteins and macromolecular



complexes without the complications introduced by traditional imaging methods. His dedication to
enhancing sample preservation has been instrumental in advancing the field of cryo-electron
microscopy.

Joachim Frank
Joachim Frank, a German-American biochemist, contributed to the development of image processing
techniques that enable the reconstruction of three-dimensional structures from two-dimensional
images. His algorithms and methods for analyzing cryo-EM data have greatly improved the resolution
and quality of the images obtained.

Frank's innovative approaches have allowed scientists to derive detailed structural information from
biomolecules, contributing significantly to our understanding of their functions and interactions within
biological systems.

Richard Henderson
Richard Henderson, a British biochemist, is renowned for his pioneering work in using electron
microscopy to visualize complex biological structures. He was the first to achieve atomic resolution
with the technique, which allowed for unprecedented insights into the structures of proteins.

Henderson's groundbreaking research has not only enhanced the capabilities of cryo-EM but has also
established it as a mainstream method in structural biology. His contributions have inspired a new
generation of scientists to explore molecular structures using cryo-electron microscopy.

Impact of Cryo-Electron Microscopy
The development of cryo-electron microscopy has had profound implications in various fields of
biology and medicine. This technique has transformed how scientists approach structural biology,
allowing for the visualization of biomolecules in their native, hydrated state.

Among the significant impacts of cryo-EM are:

Improved understanding of protein structures and functions

Facilitation of drug discovery and design

Insights into disease mechanisms at the molecular level

Advancements in the study of viruses and their interactions with host cells

Enhanced capability for studying large macromolecular complexes

These advancements have been crucial in elucidating the mechanisms of various diseases, including
neurodegenerative disorders and cancer, enabling researchers to develop targeted therapies.



Significance of the Award
The Nobel Prize in Chemistry 2017 not only recognized the individual contributions of Dubochet,
Frank, and Henderson but also highlighted the importance of collaborative research in scientific
advancements. This award serves as an acknowledgment of the transformative power of cryo-
electron microscopy in the field of chemistry and beyond.

By honoring these scientists, the Nobel Committee emphasized the need for continued innovation in
imaging techniques, which are vital for unraveling the complexities of life at the molecular level. The
recognition also encourages future generations of scientists to pursue research in structural biology
and related fields.

Future Implications of the Research
The future of cryo-electron microscopy looks promising, with ongoing advancements likely to further
enhance its capabilities. As technology progresses, researchers anticipate improvements in
resolution, speed, and applicability to a wider range of biological samples.

Emerging trends and potential future developments include:

Integration of artificial intelligence and machine learning in image analysis

Development of automated cryo-EM workflows for high-throughput applications

Expansion of cryo-EM to study dynamic processes in real-time

Increased accessibility of the technology to a broader range of laboratories

Collaboration between disciplines to explore new applications of cryo-EM

These advancements will not only enhance our understanding of biological systems but also
contribute to the development of novel therapeutic strategies and interventions.

In summary, the Nobel Prize in Chemistry 2017 has spotlighted the remarkable contributions of
Jacques Dubochet, Joachim Frank, and Richard Henderson in the field of cryo-electron microscopy.
Their work has fundamentally changed scientific approaches to studying biomolecules, providing
invaluable insights that continue to shape modern biochemistry and molecular biology.

Q: What is cryo-electron microscopy?
A: Cryo-electron microscopy (cryo-EM) is a revolutionary imaging technique that allows scientists to
visualize biological molecules in their native state by rapidly freezing them in a glass-like form. This
method enables high-resolution imaging of proteins and macromolecular complexes without the
distortions caused by traditional imaging methods.



Q: Who were the winners of the Nobel Prize in Chemistry
2017?
A: The Nobel Prize in Chemistry 2017 was awarded to Jacques Dubochet, Joachim Frank, and Richard
Henderson for their pioneering work in the development of cryo-electron microscopy, which has
significantly advanced the field of structural biology.

Q: How does cryo-electron microscopy differ from traditional
electron microscopy?
A: Cryo-electron microscopy differs from traditional electron microscopy in that it preserves biological
samples in a frozen state to avoid damage from electron beams. This technique allows researchers to
capture images of biomolecules in their natural, hydrated form, providing more accurate structural
information.

Q: What are some applications of cryo-electron microscopy?
A: Applications of cryo-electron microscopy include studying protein structures, investigating virus
structures and interactions, drug discovery, and understanding the mechanisms of diseases at the
molecular level.

Q: What advancements have been made in cryo-electron
microscopy since the 2017 Nobel Prize?
A: Since the 2017 Nobel Prize, advancements include improved resolution capabilities, the integration
of artificial intelligence for data analysis, and the development of automated workflows that enhance
the efficiency and accessibility of cryo-EM techniques.

Q: Why is the Nobel Prize in Chemistry important?
A: The Nobel Prize in Chemistry is important as it recognizes outstanding contributions to the field,
encourages research and innovation, and highlights significant advancements that have the potential
to impact society and improve human health.

Q: What is the significance of the 2017 Nobel Prize in
Chemistry for the future of research?
A: The significance of the 2017 Nobel Prize in Chemistry lies in its emphasis on the importance of
cryo-electron microscopy as a vital tool for future research, encouraging further exploration and
innovation in structural biology and related scientific fields.

Q: How has cryo-EM influenced drug discovery?
A: Cryo-EM has influenced drug discovery by providing detailed insights into the structures of target



proteins, enabling scientists to design more effective drugs and understand their interactions with
biomolecules, ultimately leading to the development of targeted therapies.

Q: What challenges remain in the field of cryo-electron
microscopy?
A: Challenges in the field of cryo-electron microscopy include improving the resolution for larger
complexes, reducing the time required for sample preparation, and making the technology more
widely accessible to researchers around the world.
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