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Role of Fe–S clusters protein

Oxidation – reduction reactions

Regulation of gene expression

Amino acid synthesis

Citric acid cycle

Cofactor biosynthesis

Translation initiation
tRNA modification
Receptor signaling



Malfunctions of Fe–S clusters

proteins

Cerebellar ataxia 

Friedreich’s Ataxia

Fanconi anemia

Myopathy 

Microcytic anemia 

Wolfgang Zink, Rainer Kollmar & Stefan Schwab, Critical illness polyneurop
athy and myopathy in the intensive care unit, Nature Reviews Neurology 5,
372-379
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Homology mod
eling of  Isu1 p

rotein

Docking of Isu1 
to experimental
structure Jac1

MD Simulations Analysis

Homology mod
eling of  Ssq1 

protein

MD simulations Analysis

Docking of Isu1
-Jac1 to Ssq1



Homology modeling of Isu1

Z-score

Dihedrals 0.207

1D-packing -0.192

3D-packing -0.318

Overall -0.193



Homology

modeling
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Homology

modeling 

of Isu1

E. coli M. musculus

H. influenzae A. aeolicus



Simulations

• Minimisations

• MD (Molecular

dynamics)
• All atom

• CG



Coarse-grained force fields

Kmiecik S. et al., Chem. Rev., 2016, 116 (14), pp 7898–7936



UNRES model of 1E0L





Docking

Jac1
Isu1



Local dockinga) Model 1

Model 2

Model 3

Isu1

Jac1



UNRES MD simulations from 3 

initial conformationals (16 

trajectories each)

Clustering of all trajectories

from each simulation by RMSD 

Clustering of all simulations by 

protein orientation
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Hypothesis



Average distances between Cα atoms for 

obtained conformations of the Isu1-Jac1 

proteins
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Mutations of Jac1

Jac_LLY

3_Jac_LLY

3_Jac_LL

3_Jac_Y

Salt bridges

Mut_all



E91, V108, S116, E160Predicted also by exper
iment
L63, V72, F94

V64, A66, D71, M73, 
R74, K92, T93, C96

G65, G70, G95, V135, 
K136, H138, C139, L142

N95, T98, P102, H112, 
V159, L167, A170, W174

L104, K107, D110, 
D113, E114, Q117

Predicted also by exp
eriment
L105, L109, Y163 

Interaction

center
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Homology modeling 

of 

Ssq1 protein

Open

Close

• 2KHO
• Escherichia coli

• 3C7N 
• Saccharomyces cerevisiae

• 4JNE 
• Escherichia coli



Motion of domains
during MD simulations

Before MD

After MD



Docking of three proteins



Ssq1

Jac1
Isu1

Conformation after docking



Conformation of Isu1-Jac1-Ssq1 after
docking
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Conformation of Isu1-Jac1-Ssq1 after MD
Jac1
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