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Cryo Tomography
Protein function in cells

Single Particl Analysis
Structure of folded proteins 

Studying proteins inside functional cellular environments

Large Volume Analysis 
Cellular organization in tissue

Cryo-electron tomography fills the gap by visualizing 

proteins within their functional cellular environments.



3 Proprietary & Confidential

Cryo-Tomography Articles Published
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Cryo-ET has provided first insights into the cellular 

mechanisms underlying neurodegenerative diseases.

A significant mean for Cell Biologists is Cryo-Tomography 

in clarifying the cellular interior and visualizes protein complexes 

within their crowded physiological environments.
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“For resolving structures as they occur in their native 

cellular context, cryo-ET comes to the fore”
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Media coverage of cryo tomography is at a very high level

Cryo-ET brings to cell biology a 

way to peer inside cells, see 

proteins on situ at high resolution 

and in 3D, says Sriram Subraniam. 

(NIH)
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Cryo-tomography continues to be on the 2020 technology watchlist
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Top 3 reasons Cryo-ET is used to image cells

1. Maintains both molecular and structural integrity through 

the vitrification process

2. Enables the study of proteins at work, thus revealing their 

functional interactions

3. Provides label-free, fixation-free, 3D nanometer-

resolution imaging of cells’ inner workings

Cryo-electron tomography allows researchers to study 

proteins in their functional cellular environments and resolve 

supramolecular structures which cannot be readily purified.
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Cryo-Tomography Workflow
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Cryo-TEM overview image of a in-situ cryo-FIB lamella from a Chlamydomonas cell
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Cryo-TEM overview image of the cryo-lamella, Chlamydomonas reinhardtii

Data Courtesy Max Planck Institute of Biochemistry | Miroslava Schaffer and Ben Engel
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In situ cryo-electron tomogram of the native Chlamydomonas Golgi.

Data Courtesy Max Planck Institute of Biochemistry | Bykov et al., eLife 2017
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Cryo-tomography of cryo-lamella, the molecular organization of the HeLa cell

TOMOGRAM VISUALIZATION

Cryo-Tomography of Hela Cell, Data Courtesy Max Planck Institute of Biochemistry | Mahamid et al., Science 2016
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Cryo-3D Imaging Seamless workflow | Cryo-Tomography  and Cryo-Slice&View

CRYO-TEM

TOMOGRAPHY

Cryo-Tomography

Krios G4

Aquilos 2

CRYO-FIB

MILLING Cryo-Slice&View

Sequentially removing 

frozen material with the ion 

beam and imaging the 

milled block faces with the 

electron beam to obtain 

3D data.

Before cells can be imaged 

by cryo-EM, they must be 

thinned to 150-300 nm with 

a cryo-FIB microscope to 

become electron-

transparent for TEM 

tomography.

Auto Slice & View™ 

CRYO-SLICE&VIEW
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Cryo-Auto Slice & View | Aquilos 2 in Cryo-3D Volume Imaging

Cryo ASV | Chlamydomonas cell

Aquilos Cryo-FIB/Cryo-Slice & View
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In situ Cryo-3D imaging

◼ Aquilos 2, dedicated Cryo-FIB to prepare lamella of 

biological specimens and transfer to cryo-TEM for acquiring 

tomography data.

◼ Cryo-FIB as a key technology herein, and cryo-TEM are 

combined within Cryo-Tomography workflow.

◼ To understand complex biological mechanisms, proteins 

structures and complexes are imaged in 3D at nanoscale 

resolution within a cell while maintaining their context. 

Cryo Tomography 
High resolution 3D imaging

Cryo-Slice & View 
Volume 3D imaging

◼ Auto Slice & View™ in Aquilos 2 acquires 3D images under 

cryogenic conditions by sequentially milling then imaging a 

cross-sectioned area, such as the interior of a vitrified cell.

◼ Aquilos is integrated with cryo-stage and adjacent cryo-

hardware that protects the frozen-hydrated samples from 

contamination.

◼ Cryo-Slice & View allow to obtain volume 3D imaging for 

understanding Cellular organization in tissue.

Krios G4Aquilos 2 Aquilos 2
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For more information:

Thermo Fisher Scientific

日本エフイー・アイ株式会社

E-Mail: JPTOK.sales-jp@thermofisher.com

Tel: 03-3740-0970

ライフサイエンス部門

甲斐 翼： E-mail: tsubasa.kai@thermofisher.com

Mobile: 080-3579-6241
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