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DIMERIC STATES OF TRANSMEMBRANE 
SEGMENTS OF THE DDR1

PREDICTED BY ATOMISTIC MODELING



Object of study

DDR1 monomer structure DDR1 dimers

DDR1 oligomer

 Collagen fibril

Collagen recognition and transmembrane signalling by discoidin domain receptors, F. Carafoli, E. Hohenester 

Discoidin Domain Receptors: micro insights into macro assemblies, 
G. Agarwal, A. W. Smith, B. Jones



Goals

Prediction of possible dimeric structures of DDR1 TM domain

      - homology modeling

      - de novo prediction: PredDimer (https://preddimer.nmr.ru)

      - stability verification of the obtained structures

      - stability quantification 



Methods: homology modeling
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ERBB2 RASPLTSIISAVVGILLVVVLGVVFGILIK 

DDR1 dimer 
model based on 
known structure 
of homological 
proteinPrimary structures comparison

MHP maps comparison

Experimentally defined dimerization 
interface

MHP — molecular hydrophobicity potential



Methods: PredDimer

EGSPTAILIGCLVAIILLLLLIIALMLWR

DDR1 
monomer

DDR1 dimer 
moder

MHP surface MHP map

MHP — molecular hydrophobicity potential

MHP maps 
matching



Prediction results

PredDimer
9 clusters of structures

Homology
       2 structures based on ErbB2



Stability verification of obtained structures

Root-mean-square deviation during molecular dynamics (Gromacs, POPC bilayer, 200ns)

Stable structure
 (cluster 6)

Unstable structure
(cluster 8)

Backbone center
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Stability verification of obtained structures



Stability quantification

Free energy profiles of stable structures 
(USMD, 25-32 windows, 10 ns/window)

ErbB2-like



Results

• Significant similarity between DDR1 & ErbB2 TMDs → 2 structures by 
homology

• 9 structures de novo (PredDimer)
• 5 models proved to be stable in POPC bilayer, including 2 ErbB2-like
• Quantification of stable structures
Prospects:
• Investigate ErbB2’s interceptor peptides influence on DDR1
• Examine ErbB2-DDR1 heterodimerization
• Study polar mutations effects on dimerization
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