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Technical Overview	


•  Base pair stability factors are calculated based on 

thermodynamic values (entropy, enthalpy) for each nearest 
neighbor pair in the sequence 

•  Recursive relations are then used to account for all the 
possible configurations of helix to random coil states and their 
probabilities 

•  The sum of these probabilities is the helicity (fluorescence) of 
the sequence at the specified temperature 

•  Helicity is then plotted against the associated temperature. 
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Loop Entropy Parameter (LEP)	


•  A loop entropy parameter (LEP) is calculated to adjust 

base pair stability factors. 
•  The LEP consists of two variables 

–  σ (Cooperativity Parameter) 
–  α (Loop Closure Exponent) 
–  For the equation below, N is the sequence length and x is the base pair 

index 

                 LEP(x) = σ × (N+1) - α 
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Base Pair Stability Factors	


•  Using a thermodynamic nearest neighbor set, base pair stability 

factors are calculated for each nearest neighbor interaction at each 
temperature step: 
–  Blake & Delcourt’s (1998) Tij and dTdLog equations are used to 

calculate the stability factor (s) with a modified version of the equation : 
•  s = exp-(ΔH – T × ΔS ) / R×T 

–  Modifications include 
•  [Monovalent cation] (See SantaLucia, 1998) 
•  Free [Mg     ] (See von Ahsen, 2001) 
•  Thermodynamic Set 

–  Each thermodynamic parameter set is incorporated into Blake & 

Delcourt’s stability equations.     

++  
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Recursive Relations	


•  Statistical mechanics are implemented according Poland (1974), 

Yeramian (1990), and Tostesen (2003). 
–  A set of arrays are created which correspond to different helix to coil 

configurations.  A series of iterations occur, in which individual 
elements of these arrays are added to one another in order to find the 
sum, which is the probability that the base pair is in the helix state. 

•  By adding up the probabilities from one end of the sequence to the 
other, the degree of helicity is calculated for that temperature. 

•  A great visual representation (Figure 1) and explanation can be 
found in the Tostesen (2003) publication. 

•  uMelt℠ does not use Fixman and Friere’s approximation. 
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Application and Graphics	


•  uMelt is constructed with the Adobe™ FLEX framework using Flash 

Builder 4. 
•  Why Adobe™ Flex? 

–  Customizable interface components 
–  XML based framework 
–  ActionScript is quick yet powerful 
–  Sharp colors and visually appealing features 
–  Easy to design and organize interface 
–  Compiles into a Flash file for easy launch 
–  Chart library is robust 
–  Adobe™ was co-founded by a University of Utah graduate (Dr. John Warnock) 
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Other Related Software	


•  uMelt℠ is focused on predicting high resolution DNA melting curves. A 

variety of applications are available that offer additional unique and 
valuable features: 

– Poland 
•  http://www.biophys.uni-duesseldorf.de/local/POLAND/poland.html 

– Meltsim 
•  http://www.bioinformatics.org/meltsim/wiki/ 

– Dinamelt 
•  http://dinamelt.bioinfo.rpi.edu/ 

– Stitchprofiles 
•  http://stitchprofiles.uio.no/index.php 
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Disclaimer	


 The following disclaimers apply to any use of uMeltSM and related materials provided on dna.utah.edu. Access to 
uMelt and related materials are provided as a courtesy, free of charge, and are intended for informational and 
educational purposes only. Any use of uMelt and such related materials shall be at the sole and exclusive risk of 
the user(s).  

The University of Utah and its affiliates make no representations or warranties of any kind, express or implied, 
about the completeness, accuracy, reliability, suitability or availability of uMelt or such related materials, or any 
related products and services. Any reliance you place on uMelt or such related materials is therefore strictly at 
your own risk. 

In no event will the University of Utah or its affiliates be liable for any loss or damage arising in connection with 
your use of uMelt or such related information including, without limitation, any direct, indirect or consequential 
loss or damages. 

Neither uMelt, nor results generated through the use of uMelt, may be incorporated into any publication or formal 
or official report or document without appropriate reference (See Acknowledgements in the Technical Guide) and 
use of the service mark (SM). Users of uMelt may not use the name or marks of the University of Utah, without the 
prior, written consent of the University of Utah.  


