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For generations, biological scientists have sought to unlock the 
mysteries of life—aging, curing disease and enhancing health. 
Whether working on cancer, HIV, crop pest resistance, animal 
science or drug discovery research, scientists need deep 
understanding of cell behavior, functionality and structure. Thermo 
Fisher Scientific proudly contributes to discoveries that push the 
boundaries of science. From sample prep and imaging to data 
acquisition and visualization—our workflows, applications and 
domain expertise promote and advance biological research

Pushing the boundaries of science



Cryo-TEM of SARS image of corona virus with 3D reconstruction overlay (left). Artistic impression of single particle analysis results.  
2D particles in background as imaged through cryo-TEM (gr4y). The resulting rendered 3D virus is in color. Image courtesy of Daniel Beniac.

Cellular biology  
Much of modern life science research focuses on cell biology. A 

single cell contains fundamental processes in amazing systems 

that integrate complex information into a highly functional unit of 

life. Understanding cells’ physiological properties, structures, 

organelles, environmental interactions and life cycles is essential 

to understanding larger life processes. Cellular biology includes 

studying cell processes, such as protein movement, molecular 

transport, signaling, gene expression and metabolism. For these 

reasons, cell biology underpins research on cancer, genetics, 

biochemistry, immunology and other life sciences.

Structural biology  
Structural biology explores the structures and roles of proteins 

and macromolecular machines. Scientists seek to understand 

how these structures are designed and how structural 

variations affect functionality. Structural biology research is 

essential to understanding the origins of events such as 

virus-induced disease, allergic hypersensitivities and cell growth 

and differentiation. Today, many structural biologists are 

interested in finding innovative ways to intervene in disease 

processes and find new preventive measures, treatments and 

pharmaceutical agents.

Insight into the building blocks of life
Basic life processes start in the cell. To understand how cells function and respond to 

disease or genetic variations, life scientists engage in cellular and structural biology 

research. Cellular biology explores individual cells and ways in which they are organized 

into organs and tissues. Structural biologists delve deep into sub-cellular components, 

organelles and macromolecular structures. 
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“ The correlative approach gives us insight into 
cell biological and pathological processes 
relatively quickly. We can pinpoint areas of 
interest in places where many normal 
processes are occurring, and obtain answers 
for the rare events that we are interested in.”

—Jan Andries Post, Chairman of Biomolecular Imaging at the Electron 
Microscopy Facility of Science Faculty at Utrecht University, The Netherlands
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Seeing the entire picture 
Techniques such as fluoresence microscopy can isolate features 

of interest with high sensitivity and specificity, but they do not 

allow inspection of subcellular ultrastructure. Traditional methods 

of obtaining more powerful visualization have been time-

consuming, challenging and costly. 

In addition, having a choice of imaging techniques available 

gives researchers more options for meeting the requirements of 

their specific application. Without the ability to combine flexibility 

with precision, repeatability and speed, scientists have had to 

painstakingly piece together data over a long period of time.

To fully understand cellular processes and behaviors in context, 

researchers have had to manually correlate data from light and 

electron microscopy methods. Manual methods are time-

consuming and sometimes impossible. Frequently, the data 

produced lacked the accuracy needed for confident results. If 

the challenges associated with connecting multiple levels of 

visual data are removed, life scientists can accelerate analysis 

using higher-quality data. The MAPS software enables users to 

load fluorescence data stets and use them directly as navigation 

on the SEM, FIB-SEM and TEM platforms. 

Challenges in understanding cellular processes
Individual cellular processes, such as signaling, gene expression and membrane trafficking, 

play critical roles in larger, integrated biological events at multiple levels in a living system. 

New understanding comes from the ability to precisely target and analyze these processes 

in context and connect different visual methods to gain full understanding.

500nm

Example of correlative microscopy. High-resolution electron microscopy 
images of endothelial cells (right hand side, gray) generated using light 
microscopy data (left hand side, red and green signals) to navigate cells and find 
specific structures of interest . The green signal indicates the location of cell 
substructures called caveolae. Caveolae have a role in signal transduction across 
the cell membrane.
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Sub-cellular imaging workflow 

Most cellular structures and organelles are too small to be 

resolved by light microscopes. Our sub-cellular imaging 

solutions deliver high-quality, high-resolution data to see cell 

ultrastructures while maximizing sample preservation.  

At the same time, high-throughput automation and data 

processing features save time and simplify experimentation. 

From capturing large overviews of a cell network to visualizing 

lipid bi-layers and cell organelles in three dimensions, Thermo 

Fisher provides sub-cellular workflows that deliver the data 

needed to answer the most demanding research questions.

Correlative microscopy 
Thermo Fisher innovation has changed scientists’ abilities to 

combine the best of light and electron microscopy with 

workflows that correlate data from both methods quickly, easily 

and precisely. By integrating both techniques into simple, flexible 

workflows, Thermo Fisher greatly reduces the number of steps 

required to transfer samples and images. Researchers who 

already have light microscopes can take advantage of powerful, 

correlative techniques. Thermo Fisher also offers the first fully 

integrated correlative workflow that eliminates sample transfer. 

By reducing or eliminating transfer steps, Thermo Scientific 

correlative platforms deliver the best sample protection and 

dramatically increase accuracy while minimizing human 

intervention. Researchers can get correlated results in a matter 

of minutes, instead of weeks. Biological researchers at any level 

of microscopy proficiency can quickly feel confident in 

producing high-quality, correlated data which are supported by 

high reproducibility.

Accelerating cell biology breakthroughs
Thermo Fisher Scientific produces cell biology workflows that combine a range of 

microscopy methods and technologies that enable scientists to observe cellular 

behaviors and functions at any level and easily connect data between diverse levels of 

magnification with precise context. Within minutes, researchers gain highly accurate 

data to make breakthrough discoveries. With Thermo Fisher, cell biologists spend more 

time revealing answers instead of questioning their data.
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Type of study Workflow Output

Isolated proteins Single Particle Analysis Structure determination of proteins and complexes in 
their native state at atomic resolution

Proteins in their native 
environment

Cryo-TEM Tomography High-resolution reconstruction of large molecular 
complexes in their functional environment

Complex tissue 
architecture

Large Volume Analysis Modeling of cell-cell interactions and organ function 
based on volume imaging at nm resolution

Complete workflow flexibility
Thermo Fisher develops workflows that support scientists’ current work methods whether they study 

proteins, cells or tissues. Our correlative MAPS software also enables researchers to combine different 

techniques for correlative projects or collaborations.  Our comprehensive offerings help researchers make the 

world healthier, cleaner and safer.
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“ We can study structures that are not suited for 
study by X-ray crystallography and gain very 
high throughput for data acquisition. We’re 
now able to see multiple structures with high 
resolution and observe dynamic behavior to 
better understand molecular functions.”

—Holger Stark, Max Planck Institute for Biophysical Chemistry,  
Göttingen, Germany.
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Costly processes 

Until recently, scientists have had to engineer and crystalize 

proteins in order to reconstruct them. Samples must be kept in 

solution, in their native states, while scientists painstakingly and 

manually prepare them. This can take weeks, months or more. 

To produce high-quality reconstructions of large protein 

complexes, scientists must capture thousands of two-

dimensional images from multiple samples. Limited throughput 

capabilities add even more delay to experiment timelines. Risks 

are high. If the data capture method is not highly stable, mistakes 

can interrupt an experiment and cost even more time and effort. 

As a result, acquiring structures for analysis is expensive.

The Challenge of seeing structures slearly
Although structural information about protein complexes provides  valuable insight to native 

function, it has been difficult to visualize these structures. Traditional techniques, such as 

nuclear magnetic resonance (NMR) and X-ray diffraction (XRD) cannot deliver data about 

large proteins or interactions at the protein complex level.

Cryo-TEM complements more traditional methods like NMR and 
XRD. In this structure of a 26S Proteosome complex, cryo-TEM 
revealed the 3D structure of the complex and how the various 
components of the complex interact with one another. White and 
brown colors indicate structures as resolved by cryo-TEM. Yellow 
and red colors indicates data generated via XRD.
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Thermo Scientific Cryo-TEM Workflow 
The Thermo Scientific™ Cryo-TEM workflow begins with 

automated sample optimization and preparation to provide 

high-quality samples ideally suited for cryo-electron microscopy 

imaging. Next, automated high-resolution image acquisition 

captures thousands of high-quality 2D images. Using these 2D 

images, reconstruction software automatically creates high-

resolution 3D macromolecular complexes using single particle 

analysis or cryo-tomography application techniques. Data from 

multiple sources, such as NMR, XRD and tomography, can be 

combined with cellular data to establish exact positioning and 

enable deep analysis for the most thorough results.

Better understanding of molecular function—faster 
With our Cryo-TEM Workflow, scientists can work with 

complexes in their native states—a tremendous breakthrough 

and absolutely essential for gaining fundamental understanding 

of the molecular functions of life. This highly automated 

workflow consistently delivers high throughput for sample 

preparation, data production, collection and output generating 

high quality protein structural information. System reliability also 

stabilizes data acquisition, making the process more efficient by 

greatly reducing or eliminating time spent on rework. Faster 

output frees scientists to spend more time analyzing results. 

Thermo Fisher innovation benefits a broad range of structural 

research disciplines.

Resolving structural biology challenges
The Thermo Scientific Cryo-TEM Workflow enables structural biologists to examine large 
molecules, such as protein complexes, in solutions that mimic their native buffer state, as if 
they are in the cell. As a result, researchers gain greater understanding of the mechanisms 
involved in cellular behaviors from growth to energy management and disease response.
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Lumbricus terrestris hemoglobin. Figure A: Typical view of worm hemoglobin as observed in cryo-EM and representative class-averages from the data shown. Figure 
B: Surface rendering of the worm hemoglobin 3D reconstruction showing secondary structure elements at about 6.5 Å resolution. Figures C and D: Slabs through the 
hemoglobin subunit (1/12th) viewed from the 3-fold axis. Image courtesy of Dr. Sacha De Carlo and Dr. Marin van Heel, NeCEN, Netherlands
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Getting to answers faster
Thermo Fisher life sciences workflows are not only supporting scientists’ methodologies, 
they are enabling exciting new discoveries. These are just a few examples of how our 
customers are changing the ways in which we understand life processes.

Drosophila brain whole mount. GH146 neurons expressing GCaMP. Color 
coded for depth. Two-photon image. Courtesy of Laurence Lewis. 

STEM image of cortex tissue. 53kx31k pixels, 0.5 nm/pixel.  
Sample courtesy: Dr G Knott, EPFL, Switzerland
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Figure A: View of the central gp41 helices in the open conformation of trimeric Env bound to 17b Fab. Combined data from XRD and cryo-TEM analysis using electron 
microscopy workflows employing the Tecnai Polara TEM by Thermo Fisher Scientific and the Thermo Scientific™ Titan Krios™ TEM.  
Image courtesy of Sriram Subramaniam, NIH Bethesda, MD, USA. 
Figure B: 3D image of mouse brain tissue as imaged with Thermo Scientific Multi-Energy Deconvolution (MED) Technology.  
Sample courtesy: Dr G Knott, EPFL, Lausanne, Switzerland. 
Figure C: Cryo fractured surface of complete yeast cell showing the nucleus with pores and the cell membrane showing some separation at P2/P3 boundary 
(magnification = 40,000x).  
Courtesy of Adriaan van Aelst, Wageningen Electron Microscopy Centre (WEMC), Wageningen, The Netherlands. 
Figure D: The image show mouse myoblasts transfected with a protein labeled with AlexaFluor® 488 and ProtA 19 nm gold. The Thermo Scientific™ Correlative 
Workflow, including the CorrSight Microscope by Thermo Fisher Scientific and Nova NanoSEM by Thermo Fisher Scientific in STEM mode and Thermo Scientific™ 
MAPS™ Software, was used to locate the region on interest (green) to inspect the ultrastructure of a cell (gray) and the exact location of labelled proteins (black dots 
representing gold particles).
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Take the lead in the search for answers
Today’s connected world is lowering barriers to the spread of disease and raising new life 
sciences questions. It is also accelerating demand for new treatments, cures and other 
advances in health, nutrition and agriculture. As a proven innovator, Thermo Fisher delivers 
the data and insight that biologists seek—in the forms that they need—to solve global 
problems. Our record of microscopy “firsts” has enabled significant scientific breakthroughs. 
And we’re proud to help our customers establish their own “firsts.”

The first step
Learn more about Thermo Fisher Scientific Life Sciences and the work that we are enabling.  
Visit thermoscientific.com/us/en/home/life-science and let us help you in your  
life-changing work.
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Blood cells from human chronic wound. Image courtesy of Kinulpe Honorato-Sampaio.
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About Thermo Fisher Scientific 

Thermo Fisher Scientific is the world leader in serving science. We serve both academic and industrial life sciences researchers, 

providing an unmatched combination of complete workflow solutions ranging from cryo-EM structural determination of 

macromolecular complexes and protein sociology, in the native state, to reconstruction of 3D architecture of tissues and cells. Our 

solutions help researchers unlock the mysteries of underlying protein function and cellular process and bridge the gap between basic 

science and translational therapeutics.

About Life Sciences 

Industry-leading Thermo Fisher life sciences workflow solutions offer a proven path to results for structural and cell biology 

researchers. Our commitment to innovation has resulted in many industry firsts, placing customers at the forefront of advanced 

research capabilities. With our comprehensive range of flexible workflows—including hardware, software, and consumables—

researchers at any level can move from questions to answers quickly and easily. Teams of Thermo Fisher scientists understand 

customer’s disciplines, challenges, and goals, enabling us to build long-term partnerships that advance biological research. More 

customers achieve results and recognition working with Thermo Fisher than with any other solution provider.

Find out more at thermofisher.com


