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A Swiss City of Science  
at the border to Germany and France
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The University of Basel

• The University of Basel was 
founded in 1460, it is 
Switzerland’s oldest University 

• Rich in history: 
• Erasmus of Rotterdam 
• Parcelsus 
• Daniel Bernoulli 
• Jacob Burckhardt 
• Leonhard Euler 
• Friedrich Nietzsche 
• Carl Jung 
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• The Biozentrum was founded in 
1971,  
it is the largest department in the  
Faculty of Science at the 
University of Basel 

• Budget of about 60 Mio CHF/yr 

• Regularly more than 200 
scientific publications/year,  
many in top-tier journals 

• New home as of 2017

The Biozentrum, University of Basel

• The University of Basel was 
founded in 1460, it is 
Switzerland’s oldest University 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Searching to understand the fundamental mechanisms of life

Research in Five Focal Areas in the Biozentrum

Growth'  
&'Development

InfecLon'Biology

Neurobiology

Structural'Biology'  
&'Biophysics

ComputaLonal'  
&'Systems'Biology
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C-CINA is an outstation of the Biozentrum
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The Center for  
Cellular Imaging and NanoAnalytics

c-cina.org
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The Center for  
Cellular Imaging and NanoAnalytics

c-cina.org
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Electron Microscopes in C-CINA
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Electron Microscopes in C-CINA
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Basel

Titan 1 
(300kV)

Polara 
(300kV)

Titan 2 
(300kV) Talos 

(200kV)

CM200 
(200kV)

Quanta200 
(3View)

CM100 
(100kV) 

Versa3D 
(FIB-SEM)

On 5th floor:

In U-3 basement:

C-CINA Suite 
in New Biozentrum: 
(2018)

T12 
(120kV)
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2DX WORKSHOP 2016

Karen BergmannNikhil Biyani

Robb McLeod

Ricardo Righetto

Daniel Castaño-Diez
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Imaging

Purification

Sample Prep

Image Processing

Model Building

2D Crystallization

Imaging

Expression

Electron Crystallography
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XRD

Imaging

Purification

Sample Prep

Image Processing

Model Building

2D Crystallization

Imaging

Expression

Purification

Data Processing

Model Building

3D Crystallization

Data Collection

Expression

should be!
now

<6 months

3 months

3 months

6 months

3 months!
(or never)

1 hour

2 weeks

1 day�

2 years

1 years

6 months

4 years

was in !
the past

Electron  
Crystallography
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Two-dimensional 
image processing 
results (unit cells)

Various crystals at 
various tilts

Images

3D reconstruction

Common Electron Crystallography Algorithm
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Membrane Protein Structures!
determined by Electron Crystallography

Advances in Structural and Functional Analysis of Membrane Proteins by Electron Crystallography!
Wisedchaisri, et al., Structure 19(10), 1381–1393 (2011)
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Electron Crystallography Literature

MRC Software:
• Henderson & Unwin, Nature 257, 28-32 (1975)
• Amos & Henderson & Unwin, Prog. Biophys. molec. Biol. 29, 183-231 (1982)
• Henderson et al., J. Mol. Biol. 213, 899-929 (1990)

2dx Software: (2dx.org)
• Gipson et al., J. Struct. Biol. 157, 64-72 (2007)
• Gipson et al., J. Struct. Biol. 160(3), 375-384 (2007)
• Arheit et al., In Book: Electron Crystallography of Soluble and Membrane Proteins, Methods in 

Molecular Biology, Vol. 955, Chapters 10, 11, and 18 (2013)

Reviews:
• Kühlbrandt: Quarterly Review of Biophysics 25(1), 1-49 (1992)
• J. Struct. Biol. Special Issue on Electron Crystallography: JSB 160(3) (2007). 
• Book: Glaeser et al., Electron Crystallography of Biological Macromolecules, Oxford Univ. Press, 

USA, 476 pages (2007).
• Abeyrathne et al., Comprehensive Biophysics Vol 1.19, 277-310 (2012)
• Book: Schmidt-Krey & Cheng (eds.): Electron Crystallography of Soluble and Membrane 

Proteins: Methods and Protocols, Methods in Molecular Biology Vol. 955 (2013)
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Comprehensive Biophysics 1.19 (2012)
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