
The role of BioSAXS in the 

fight against Covid-19
Halos Symposium – 31.01.2022

Clement Blanchet – EMBL Hamburg



2 01/02/2022

BioSAXS SAXS on biological molecules in solution
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P12 beamline on PETRAIII

▪ One of the three EMBL beamline 

on PETRAIII

▪ Dedicated to BioSAXS



P12 sample environment

Round et al. Acta Crystallographica Section D: Biological 

Crystallography, (2015) 71(1), 67-75.

Sample changer

▪ Large capacity, more than 250 

samples

▪ Full cycle time ≈ 1min

▪ Sample volume: 10 – 30 μl

▪ Flow measurement

▪ Rapid and efficient cell cleaning
Graewert et al. Scientific Reports 5 (2015) 10734.

SEC-SAXS

▪ Online purification

▪ Online spectroscopic 

characterization:

▪ UV/Vis absorption

▪ MALS

▪ Refractive index



Automation

Franke et al. NIM A (2012) 689: 52-59.

Automated data collection…

… and data analysis
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Covid-related scientific project



Custódio TF, Das H, Sheward DJ, Hanke L, Pazicky S, Pieprzyk J, Sorgenfrei M, Schroer MA, Gruzinov AY, Jeffries CM, Graewert MA, 

Svergun DI, Dobrev N, Remans K, Seeger MA, McInerney GM, Murrell B, Hällberg BM, Löw C. Nat Commun. 2020 Nov 4; 11(1):5588. 

Nanobodies from the synthetic library, 
sybodies (Sb), to target the RBD of the 
SARS-CoV-2 spike protein are rapidly 
selected and characterized.
Collaboration with C.Loew (EMBL-HH) 
and M.Hallberg (Karolinska, Sweden)

Selection, biophysical and structural analysis of synthetic 

nanobodies that effectively neutralize SARS-CoV-2

Selection, biophysical and structural 

analysis of synthetic nanobodies that 

effectively neutralize SARS-CoV-2
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SAXS screening of synthetic nanobodies
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Sb23 – Spike RBD complex

Ab initio multiphase 

models built from 

SAXS curves of 

Sb23, RBD and the 

complex
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Sb23 – Spike RBD complex

Ab initio multiphase 

models built from 

SAXS curves of 

Sb23, RBD and the 

complex

Rigid body model from the complex built 

using SAXS collected on the complex and 

available high resolution structure of RBD 

and Sb23
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Sybodies
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mRNA based vaccine
Idea: mRNA injected into the cell, translated into spike protein → train immune system

Pb: RNA is very fragile and 

easily degraded → needs to be 

protected in lipid nanoparticles
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SAXS on lipid-RNA construct

Lipoplex

Positions of the peaks inform on the distances, width on the order.

Fractal dimension computed from small angles
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Exploring different pH, compositions, preparations

C. D. Siewert, et al. Cells 2020, 9(9), 2034

S. S. Nogueira et al. ACS Appl. Nano Mater. 

2020

L. Uebbing et al. Langmuir 2020 36 (44), 

13331-13341



• SAXS can rapidly provide structural information on biological molecules and construct in 

solution.

• BioSAXS plays a role in the current fight against coronavirus (basic description but also 

development of therapeutics and vaccine).

• SAXS is not only limited to protein and nucleic acid and can be used to study larger 

construct, in particular lipid-RNA construct.
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Conclusion
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