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Stability and Sequence 



Atomic Force Microscopy and 
Base Stacking 

Force plateaus @ 
23 pN and 113 pN 
 
∆E = 3.6 kcal/mol 



Base Stacking and Stability 
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Duplex Tm (°C) ΔGmelt 

(kcal/mol) 
5’ CTTTTCTTTCTT 
3’ GAAAAGAAAGAA 43.2 12.6 

5’ CTTTTCφTTCTT 
3’ GAAAAGAAAGAA 22.0 7.0 

5’ CTTTTCφTTCTT 
3’ GAAAAGPAAGAA 

41.6 12.1 
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Matray and Kool (1998) JACS 120, 6191 



The Overhang Experiment 

J. Am. Chem. Soc. 1996, 118, 8182-8183. 



Helix Parameters 
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Spine of Hydration in AT rich DNA 



CD Spectra of DNA 



APE=A-DNA Propensity 
Related to ∆Gsolvation(B!A) 



Z DNA 



RNA is Always in A Conformation 

B-RNA A-RNA 
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UUCG Tetraloop 

Loop Tm (˚C) ∆H˚ 
(kcal/mol) 

∆G˚ 
(kcal/mol) 

G(UUCG)C 60.1 -48.6 -3.4 
G(UUUG)C 51.1 -39.2 -1.7 
G(UUUU)C 51.5 -38.2 -1.7 
G(CUCG)C 62.4 -47.5 -3.6 
deoxy - G(TTCG)C 44.7 -31.2 -1.4 

 



Figure 2. Sequences and Structures of RNA Pseudoknots 

Staple DW, Butcher SE (2005) Pseudoknots: RNA Structures with Diverse Functions. PLoS Biol 3(6): e213. doi:10.1371/
journal.pbio.0030213 
http://www.plosbiology.org/article/info:doi/10.1371/journal.pbio.0030213 



tRNA Structure 



Non Watson-Crick Base Pairs 



Tertiary Structure in RNA 

Mg2+ stabilizes dense phosphates 


