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� Development of a transferable and unbiased CG model for 
RNA preserving molecular recognition between strands 
with accurate reproduction of structure and dynamics.

� Simplified models for Nucleic Acids have accomplished the 
description of folding dynamics under varying temperature 
and mechanical stretch [Hyeon & Thirumalai 2005 and 2006].

CG models have also been applied to the description of 
large molecular aggregates such as ribozymes 
[Hyeon et al. 2006].
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gand n selected to reproduce 

canonical A-Form
gand n selected to reproduce 

canonical A-Form

Born Model x Implicit Solvation Born Model x Implicit Solvation 
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B to A 
Conformational 

Transition

B to A 
Conformational 

Transition

GGAAAC loop Group I intron  
(Westhof et al.)

GGAAAC loop Group I intron  
(Westhof et al.)

GU - UG WobblesGU - UG Wobbles

Stem in the canonical 
A-form with an  internal 
loop from the Group I
intron (Westhof et al.)

Stem in the canonical 
A-form with an  internal 
loop from the Group I
intron (Westhof et al.)
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Helical parameters: 
6 inter-strand and 6 intra-
strand helical parameters 

calculated over back 
mapped structures during 

50 discontinuous ns 
(the final 10 ns of each mmmms).

Sequence dependent 
singularities of the 
different bases are 
reflected in the 
behavior of the
Buckel , Tilt and Roll
angles.



QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.
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Gray: stem 
(average RMSD 
of ~1.6 Å respect 
the A-form).

Gray: stem 
(average RMSD 
of ~1.6 Å respect 
the A-form).

Black : hairpin.Black : hairpin.

Gdax of A24 in 
experimental 
structures.

Gdax of A24 in 
experimental 
structures.

The high mobility of 
A24 is consistent 
with a variety of 
NMR structures 
reported in the 
PDB.

The high mobility of 
A24 is consistent 
with a variety of 
NMR structures 
reported in the 
PDB.
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QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.
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Back mapping: Structural features.
� Nonisostericity of the GU wobble pairs: In U the
glycosidic angle increased ~21 degrees respect to 
standard WC pairs [Masquida & Westhof 2000].
� The twist angle 5' of the U was always larger (60 
to 0 degrees), whereas the twist angle 3' of the U 
was always smaller (45 to -10 degrees) [Varani & 
McClain 2000].

Back mapping: Structural features.
� Nonisostericity of the GU wobble pairs: In U the
glycosidic angle increased ~21 degrees respect to 
standard WC pairs [Masquida & Westhof 2000].
� The twist angle 5' of the U was always larger (60 
to 0 degrees), whereas the twist angle 3' of the U 
was always smaller (45 to -10 degrees) [Varani & 
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RMSD of 1.7 Å
from the 
canonical A-
form [McDowell 
et al. 2007]

RMSD of 1.7 Å
from the 
canonical A-
form [McDowell 
et al. 2007]

Tranferability:
MEPs were 
mapped from -
7.0 to -0.5 kT/e. 
[Xu et al. 2007]

Tranferability:
MEPs were 
mapped from -
7.0 to -0.5 kT/e. 
[Xu et al. 2007]

GU/UG wobble 
simultaneously 
GU/UG wobble 
simultaneously 

S1 after equilibrationS1 after equilibration
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Remarks on 
dynamic aspects:
� GU pairs alternate 
between both motif 
during simulation. 
� Permanence time 
of Hbond goes from 
25 to 450 ps.

Remarks on 
dynamic aspects:
� GU pairs alternate 
between both motif 
during simulation. 
� Permanence time 
of Hbond goes from 
25 to 450 ps.

Remarks on Hbond occurrence:
� Both GU motifs are present in 
both base pairs.
� GU wobble at 3' is the most 
common.
� The % of the total time with at 
leats one Hbond formed is 
consistent with the distinctive 
increased conformational 
flexibility.

Remarks on Hbond occurrence:
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both base pairs.
� GU wobble at 3' is the most 
common.
� The % of the total time with at 
leats one Hbond formed is 
consistent with the distinctive 
increased conformational 
flexibility.
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Red: Starting structure 
taken from Group I 
intron (Westhof et al.)

Red: Starting structure 
taken from Group I 
intron (Westhof et al.)

Structural remarks :
� Bulged G stays outside the 
double helix (handle).
� RMSD central 8 bp = 3.7 Å. 
� Lower structural agreement
due to Hoogsteen type 
Hbonds that our model can 
not reproduce.

Structural remarks :
� Bulged G stays outside the 
double helix (handle).
� RMSD central 8 bp = 3.7 Å. 
� Lower structural agreement
due to Hoogsteen type 
Hbonds that our model can 
not reproduce.

Black : Representative 
structure from MD.
Black : Representative 
structure from MD.

Structural remarks :
Stem stays close to 
the canonical A-form.

Structural remarks :
Stem stays close to 
the canonical A-form.

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



Scientific topics:Scientific topics:
• Membrane Simulations
• Molecular Modelling 
• Coarse-Grain Simulations
• Protein-Protein Interactions

Research ProjectsProjects :
• Rafts (lipid-lipid, lipid-protein)
• HIV-1 transcription/activation
• DNA/RNA Coarse-Graining
• Calcium/cAMP Signaling 
• Inhibition of T.Cruzi peroxidase
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QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



Yes! Down there!

Institut Pasteur Institut Pasteur 
of Montevideo,of Montevideo,
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