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Human cystatin C (HCC) is a cysteine protease 
inhibitor which, in pathological conditions, undergoes 
dimerization via domain swapping. HCC point mutation 
Leu68Gln is responsible for occurring of hereditary 
amyloid angiopathy. The symptoms of this disease 
includes cerebral hemorrhage, stroke, and dementia as a 
result of amyloid deposition within arteries in the 
brain [1]. 

On the molecular level the crucial step in amyloid 
formation is dimerization of cystatin C. In this process 
the monomeric cystatin C molecule partially unfolds and, 
after exchanging of N-terminal domains, forms a dimer 
with another cystatin molecule. As a result, new β-sheet 
structure, consisting of residues Ile56 -Gly59 
corresponding to loop L1 in the monomeric molecule is 
formed between two distinct chains.  

Unwinding of L1 is the most pronounced structural 
change in HCC structure occurring as a result of 
dimerization because swapped domains reconstitute 
monomer structure. Circular dichroism and molecular 
dynamics studies indicate that valine exchange for 
proline may destabilize the structure of L1 loop while 
asparagine and aspartic acid my favor more stable 
conformation [2].  

In this study we have performed a small angle 
scattering experiments on HCC mutants Val57Pro, 
Val57Asn, Val57Asp to probe the effect of these 
mutations on cystatin C structure in solution. SAXS 
measurements were preformed on the X-33 EMBL 
beamline at DESY, Hamburg (Germany) using the 
Pilatus photon counting detector [3]. On the basis of 
scattering curve we have determined low resolution 
structures of Val57Asn and Val57Asp using ab-initio 
modeling software DAMMIN [4]. 

Val57Pro mutant in solution rapidly forms oligomers 
in contrast to two other mutants. Val57Asn and 
Val57Asp have elongated conformation similar to the 
wild type dimers and undergo slow oligomerization.  
 

Acknowledgements: The research was supported in part by 
research grant (No N N202 127237) from the Ministry of 
Science and Higher Education (Poland). The data collection 

was supported by European Community - EMBL Hamburg 
Outstation, contract number: RII3-CT-2004-506008. 

 

References 

[1] A.O. Grubb, Adv. Clin. Chem. 35 (2000) 63–99. 

[2] S. Rodziewicz-Motowidło, R. Sosnowska, J. Iwaszkiewicz, 
P. Juszczyk, E. Sobolewski, A. Szymańska, K. Stachowiak, 
A. Liwo, Biopolymers 91 (2009) 373-383. 

[3] M.W. Roessle, R. Klaering, U. Ristau, B. Robrahn, D. Jahn, 
T. Gehrmann, P. Konarev, A. Round, S. Fiedler, C. 
Hermes, D.I. Svergun, J. Appl. Crystallogr. 40 (2007) 190-
194. 

[4] D.I. Svergun, Biophysics J. 76 (1999) 2879-2886. 

 

 

 

 
Figure 1. Small angle X-Ray scattering curves (black 
circles) recorded for wild type (WT) and various 
Val57 mutants together with fit from models generated 
by ab initio modeling program DAMMIN (black 
lines). 
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