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Introduction



  

DNA

● 3 known forms (A-, B-, Z-DNA)



  

However ...



  

Dinucleotide conformer 
definition



  

Dinucleotide conformers
● A-DNA                 B-DNA          quadruplex
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Methods



  

Selection of the structures

● Protein Data Bank (PDB)
● Crystallographic resolution 3.0 Å
● 2406 protein/DNA complexes, 882 

naked DNA
● Excluding sequentially redundant 

structures
● Further analyzed 58,039 dinucleotides



  

Conformational assignment of 
a dinucleotide

● Original golden standard - 24

ntC classes (Čech et al., BMC
● Bioinformatics, 2013) 
● Physically possible delta
● Differences 5 ESD
● Nearest neighbours
● 1/(Euclidean distance)^2
● Cutoffs 28°, ±60º 



  

New conformers

● Original set – 24 conformers

● Not assigned dinucleotides
– Clusters – R package

● Hclust
● Circular distance
● Heatmap 



  

Self-consistent golden set
● Used the previously described 

method
● High-resolution structures
● One dinucleotide compared to the 

rest
● If not assigned to the same class 

excluded from the golden set



  

Results



  

Basic

● Described 57 dinucleotide 
conformers

● To simplify – 12 ntA classes 
comprising similar ntC



  

ntA 
letter

all steps
protein/

DNA
naked 
DNA

Number Percent Number Percent Number Percent

AAA 3057 5.3 2002 3.9 1055 14.5

A-B 2770 4.8 2400 4.7 370 5.1

B1A 3991 6.9 3397 6.7 594 8.1

B2A 321 0.6 284 0.6 37 0.5

BBB 19675 33.9 18075 35.6 1600 21.9

2B1 3742 6.4 3224 6.4 518 7.1

3B1 2938 5.1 2884 5.7 54 0.7

B12 3631 6.3 3417 6.7 214 2.9

BB2 3229 5.6 2617 5.2 612 8.4

miB 2973 5.1 2758 5.4 215 2.9

SQX 501 0.9 214 0.4 287 3.9

ZZZ 342 0.6 158 0.3 184 2.5

NAN 10869 18.7 9314 18.4 1555 21.3



  

Annotation of the dinucleotide 
conformers

● ntC AB02
● Extremely low

ε near 60°
● Compensated by

a value of ζ
● Double helices,

hairpins, unpaired strand ends



  

Dickerson-Drew dodecamer

www.dnatco.org (Černý et al., NAR, 2016)

http://www.dnatco.org/


  

“Average B-DNA”



  

Summary

● New dinucleotide conformers
● Self-consistent golden set
● Assignment used to evaluate 

commonly used structures
● X-ray and NMR structures refinement 

(qualitative) 
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Thank you for your attention
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