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A comparison of different melting temperature ( 7m) prediction methods for DNA
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Abstract  Objective To find the optimal method for predicting the melting temperature ( Tm) of DNA. Methods The
Tm value of 348 experiment-derived data from literature was calculated by the 12 Tm prediction methods. The interquartile
figure was drawn to show the difference between the predicted Tm values and the experimental benchmark data set before
the natural logarithm of the sum of square ( SSQ) was compared between each prediction method and experiment-derived
data. Results Our data indicated that the SSQ value obtained by using the " Nearest Neighbor" ( NN) model in combina—
tion with the thermodynamics table of " SantaLucia 1998" and the salt correction formula of " Schildkraut 1965" was the
minimum one among the 12 Tm prediction methods. Conclusion The NN model is the most accurate and robust method for
Tm prediction especially for the primers with a GC content close to 50% .
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1 Breslauer

(1 mol/L NaCl 37°C)

AH° AS° AG°
Sequence
( keal /mol) ( cal/mol) ( kcal /mol)
AA/TT -9.1 -24.0 -1.9
AT/TA -8.6 -23.9 -1.5
TA/AT -6.0 -16.9 -0.9
CA/GT -5.8 -12.9 -1.9
GT/CA -6.5 -17.3 -1.3
CT/GA -7.8 -20.8 -1.6
GA/CT -5.6 -13.5 -1.6
CG/GC -11.9 -27.8 -3.6
GC/CG -11.1 -26.7 -3.1
GG/CC -11.1 -26.6 -3.1
Init. w/term. GC 0.0 -16.77 0.98
Init. w/term. AT 0.0 20.13 1.03
Symmetry correction 0.0 -1.34 0.4
:Init. w: initial weight; term: terminal
2 SantLucia
(1 mol/L NaCl 37°C)
AH° AS° AG°
Sequence
( keal /mol) ( cal/mol) ( keal /mol)
AA/TT -7.9 -22.2 -1.00
AT/TA -7.2 -20.4 -0.88
TA/AT -7.2 -21.3 -0.58
CA/GT -8.5 -22.7 —-1.45
GT/CA -8.4 -22.4 -1.44
CT/GA -7.8 -21.0 -1.28
GA/CT -8.2 -22.2 -1.30
CG/GC -10.6 -27.2 -2.17
GC/CG -9.8 -24.4 -2.24
GG/CC -8.0 -19.9 -1.84
Init. w/term. GC 0.1 -2.8 0.98
Init. w/term. AT 2.3 4.1 1.03
Symmetry correction 0.0 -1.4 0.00
T = AH°/( AS® +RInC,) (7)
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“system”  “surroundings” Owczaray 2004 13
“AH” M Tm 14;

“AH®” Tm

N 15.
“ASeT M, AH° correction =(4.29 x GC% —3.95) x107° xlog Na* +
AS° DNA AG°, 9.40 x10™° x(log Na* )? (13)
CGTTGA /TCAACG T =1/{1/ AH/( AS+1.987 xlogC;) +
37°C Tm 2 correction} —273. 15
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(TT/AA) + AH°( TG/AC) + AH®( GA/
CT) + AH°(init) + AH°(sym) = —10. 6
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AS°= AS°( CG/GC) + AS°( GT/CA) + AS°
(TT/AA) + AS°(TG/AC) + AS°( GA/CT)
+ AS°(init) + AS°(sym) = —27.2-22.4
-22.2-22.7-22.2-2.8+4.1-1.4=
—116. 8 kecal /mol
0.1 mmol/L Tm X
T, =AH/( AS°+RInC,) = -41200/( —116.8 +
1.987In( 107*)) =330.27K =57.12°C
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