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1868/69: Entdeckung der Nukleinsduren
durch Friedrich Miescher in Tubingen
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Die EntschlUsselung der DNA-Struktur

Rosalind Franklin (1920-1958)






Figure 4-5 Molecular Biology of the Cell (© Garland Science 2008)



DNA-Hybridisierung

A NEW TWO STRANDED HELICAL STRUCTURE:
POLYADENYLIC ACID AND POLYURIDYLIC ACID
Sir:

While studying the X-ray diffraction patterns of
synthetic nucleotide polymers, we mixed together
the sodium salts of polyadenylic acid and poly-
uridylic acid.! There resulted a very rapid

"Finally, we would like to point out that this
method for forming a two-stranded helical
molecule by simply mixing two substances can be
used for a variety of studies directed toward an
understanding of the formation of helical
molecules utilizing specific interactions."

These results show for the first time that it is
possible for the ribonucleic acid (RNA) backbone
to assume a configuration not unlike that found in
DNA, using the same complementarity in the base
pairs. This implies that there may exist a form of
the RN A molecule similar to that of DNA and that
this could be the form in which RN A carries out its
implied molecular duplication in the plant and
smaller animal viruses.

Finally, we would like to point out that this
method for forming a two-stranded helical molecule
by simply mixing two substances can be used for a
variety of studies directed toward an understand-
ing of the formation of helical molecules utilizing
specific interactions.

We would like to thank Professor S. Ochoa for
supplying us with some of the polynucleotide poly-
mers used in this work, and Dr. F. H. C. Crick for
helpful discussion.
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Strukturelle DNA-Nanotechnologie
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Nucleic Acid Junctions and Lattices

NADRIAN C. SEEMAN

A I I DA

|17 [ ’—'
. jLJL

']l_'jl—'






J. Zheng, J. J. Birktoft, Y. Chen, T. Wang, R. Sha, P. E. Constantinou, S. L. Ginell, C. Mao, N. C. Seeman, Nature 2009, 461, 74-77.






illustration by David Goodsell
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Raumliche Anordnung von Nanoobjekten
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Kunstliche Membrankanale aus DNA
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Elektrische Charakterisierung
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(Martin Langecker, Vera Arnaut, Jonathan List - in collaboration with Thomas Martin & Hendrik Dietz)
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Kontrolleinheit Maschine
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Kim & Winfree, Molecular systems biology 7: 465 (2011) B. Yurke, A. J. Turberfield, A. P. Mills, F. C. Simmel, J. L. Neumann, Nature 2000, 406, 605.



> ( RNAP
'—mmmmmmmow \
T21 \
|
ri2 4
— PUDSUUS :
RNaseH ..-': m A2ri2 a-\
s P
4 JIIIlIm
PN “RNaseH
' A
A2
D et j‘
\ [ T12A2
N \ Py .u.LLLuLLJ.lq.LLHHIIEEEEEEEﬂDHJIEEEﬂ

._mummmmnm

OFF T12

[T21](nM)

60 J Simulation .-
Experiment

0 300 600 900 1200 1500
Time (min)




B 250,

200;

T21 (nM)

150]

1007

", RNaseH
A3

A2

-@-+0

RNaseH
TWCI Y.

‘ RNAP

ON

C 300
» |ns 100 nM, Load 400 nM o %
1400 §
> 200,
=
S
1200 o— :
g&, 100
=)
<
L L L - O>
200 400 600 80% 0

Time (min)

® No Ins, Load 100 nM
® Ins 50 nM, Load 200 nM

® Ins 100 nM, Load 400 nM
o “Ins 200 nM, Load 800 nM |

200 400 600 800
Time (min)

closed

.
.

.

.

'\M 0
.
.
o
-

InsOut

open

InsOutTwCls

® Ins 50 nM, Load 200 nM
® Ins 100 nM, Load 400 nM
Ins 200 nM, Load 800 nM

200 400 600 800
Time (min)

Franco, Friedrichs, Kim, Jungmann, Murray, Winfree, Simmel, PNAS 108, E784-E793 (2011)









Current group members

Self-assembly:
Jonathan List
Gunther Pardatscher
Tobias Pirzer

Max Scheible

Biomolecular devices & circuits:

Korbinian Kapsner

Enzo Kopperger

Andrea Meyer

Andrea Muckl

Matthdus Schwarz-Schilling
Mario Teichmann
Maximilian Weitz

Channels & membranes:
Vera Arnault
Martin Langecker

Vielen Dank!

Collaborations

Hendrik Dietz (TUM)

Tim Lied! (LMU)

Sasha Govorov (Ohio U)

Ulrich Gerland (LMU)

Nanion Technologies

Philip Tinnefeld (U Braunschweig)
Roy Bar-Ziv (Weizmann Institute)
Erik Winfree (Caltech)

Jongmin Kim (Caltech)

Richard Murray (Caltech)

Elisa Franco (UC Riverside)
Michael Mayer (U Michigan)
Fernando de La Cruz (Santander)
Ralf Jungmann (Harvard)

Anton Kuzyk (MPI Intelligent Systems)

Funding

Nanosystems Initiative Munich (NIM)
DFG SFB 863

DFG SFB 1032

BMBF (Nanochance)

HFSP

VW Stiftung

EU Marie Curie ITN EscoDNA

EU (7th FP CHEM-IT BACTOCOM)

Léinim

N



