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DNA origami (3D-constructions). 
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Conformational transitions in 
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DNA-based nanotechnology -
the utilization of unique DNA properties

High charge density and

exceeding chain rigidity

Nanowires



Paul W. K. Rothemund (Departments of Computer Science and Computation & Neural 

Systems, California Institute of Technology, USA)  Folding DNA to create nanoscale

shapes and patterns Nature, Vol 440|16 March 2006| p. 297-302

DNA origami



Paul W. K. Rothemund

Nanomanipulation, 

2008, 4, No. 4, 447ï450

Dielectrophoretic Trapping

of DNA Origami
Anton Kuzyk , Bernard Yurke , 

J. Jussi Toppari , Veikko Linko ,

and Paivi Torma



Reversible conformational 

transitions

ÅMelting

ÅDNA packaging

ÅDNA bending induced by 

ligand binding

ÅB-Z transition (right-left 

winding)

DNA-bleomycin complex



Å Phosphate group screening

Å Change in DNA charge density (by pH 
variation, ionic bonds with phosphates)

Å Variation in solvent quality (by the 
addition of alcohol or other poor solvent 
into DNA-water solution)

Å Binding with ligands (alteration in DNA 
hydrophility, conversion of charge 
density, decrease of DNA rigidity)

Å Intramolecular reorganization via 
simultaneous influence of counterions 
and conversion of solvent properties

Transformation of DNA tertiary 

structure can be induced by 

different procedures: 



Gene vectors
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Experimental Methods

Å ATOMIC FORCE MICROSCOPY

NanoScope IV, Veeco

Å DYNAMIC LIGHT SCATTERING

PhotoCor, Russia

Å CIRCULAR DICHROISM 

ÅMark IV, Jobin Ivon

Å LOW GRADIENT VISCOMETRY

Zimm-Crothers Type

Å DYNAMIC BIREFRIGENCE

Å SPECTROSCOPY

SF 56, Russia



Calf Thymus DNA (Sigma) 

pFL 44/EcoI (4,4 kbp )

DNA
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N+/P =      N+/P =      00 0,20,2 0,8      0,8      1    1    2        2        6     6     

Block (1,2 )  and graft (3)copolymer  (MAG_DMAEM) + DNA in 0.005 ʄ NaCl

ʉDNA=0.0001%, N/P=  2 , D = (110 Ñ20) nm
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Cell lines Jurkat (I), U-937 (II), T-98G  (III) with FITC-oligonucleotides

(a), (c), (e) ïPAA

(b), (d), (f) ïPDMAEM 

(g) ïcontrol   (without transfection)
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T-98G cells after transfection PDMAEM+(DNA with ɓ-Gal) 

after reaction with X-Gal (1:360)
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