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Analysis and prediction of 3D Analysis and prediction of 3D 
macromolecule structuresmacromolecule structures

Lecture 5 – geometry of protein chain



  

Single and double bondsSingle and double bonds

A molecule can rotate around a single bond:

A double bond is fixed:

cis trans



  

Structure of a polypeptide chainStructure of a polypeptide chain

Polypeptide chain 1:1000
cis

(ω = 0°)
trans

(ω = 180°)

Wikipedia: Peptide_bond (2022.03.22 09:42)

d

Lehninger 1998, 2nd edition,
182 pgs. (German)

Linus Pauling & Corey, 193x (30-ies);
Data from X-ray crystallography

http://en.wikipedia.org/wiki/Peptide_bond


  

Angles Angles φφ and  and ψψ: zero (origin) : zero (origin) 
and positive directionand positive direction

CC

CN



  

Calculation of φ and ψ anglesCalculation of φ and ψ angles

A plane normal:

C
C

CN

n1

n2 C
C

N

n1

n1=
C C×C N

n1=
CC×C N

∣CC×C N∣

The angle between two planes:

cos= n1⋅ n2=
 n1⋅n2

∣n1∣∣n2∣
sign=sign[ n1× n2]⋅

C C 



  

Ramachandran plotRamachandran plot



  

Lenardo-Džonso potencialai Lenardo-Džonso potencialai 
(Lennard-Jones potential)(Lennard-Jones potential)

http://en.wikipedia.org/wiki/Lenard-Jones_potential 

http://en.wikipedia.org/wiki/Lenard-Jones_potential


  

Amino rūgščių tipaiAmino rūgščių tipai



  

Amino rūgščių tipai (2)Amino rūgščių tipai (2)



  

Amino rūgščių tipai (3)Amino rūgščių tipai (3)



Repeat 1 V N V A G G G A V K I A S A S S V G - N 
Repeat 2 L A V Q A G G K V Q A T L L N A G G - T  
Repeat 3 L L V S A R Q S V Q L G A L S A R Q - A  
Repeat 4 
 

L S V N A G G A L K A D K L S A T G S R  

consensus 
 

L x V x A G G x V x L x x L x A x G - x 
 

 

positions 1   3   5   7   9  11  13  15  17    19  

 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 

 

2D plot

3D structure

Structure predictionStructure prediction

Šią skaidrę maloniai pateikė/this slide was kindly provided by:
Dr Andrey Kajava
Group of Structural Bioinformatics and Molecular Modeling
Centre de Recherches de Biochimie Macromoléculaire, CNRS
Montpellier, FRANCE

Model
(Kajava et al., 2001)

Crystal structure
(Clintin et al., 2004)

318367
443 397

RMS deviation of C atoms is 1.1 Å 



  

Software for structure analysesSoftware for structure analyses

● Geometry analysis, Ramačandran diagram
– Procheck, WhatIf, WhatCheck, Coot, Pymol ...

● Secondary structure assignment
– DSSP, Stride

● PDB validation:
– http://www.rcsb.org/pdb/

http://www.rcsb.org/pdb/
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