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FIGURE S1. Melting temperatures (7m) for (5’-CGCGCG-3’); and (5’-ACUUAAGU-3"); in
buffered solutions at pH 6.5, 7.0, 7.6, 8.3, and 12.1. Data was acquired following the same
melt scheme outlined in the Optical Melting Studies section of the Materials and Methods in
the main text. MeltWin v3.5 (15) was used to fit the data from the melt curves to an assumed
two-state model and construct a T ™' vs In Cr plots. Data from the 7! vs In Cr plots were
used to determine the 7 of each duplex at 0.1 mM.
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FIGURE S2. Liquid chromatography chromatograms for (5’-CGCGCG-3’), before and

after melting experiments. The before melting in (A) 10.0 mM MgCl, with 2 mM Tris and
(B) in standard 1.0 M NaCl buffer chromatograms. Additionally, after melting in (C) 10.0
mM MgCl, with 2 mM Tris and (D) in 1.0 M NaCl standard buffer chromatograms.
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FIGURE S3. Liquid chromatography chromatograms for (5’-ACUUAAGU-3"), before and
after melting experiments. The before melting in (A) 10.0 mM MgCl, with 2 mM Tris and
(B) in standard 1.0 M NacCl buffer chromatograms. Additionally, after melting in (C) 10.0
mM MgCl, with 2 mM Tris and (D) in 1.0 M NaCl standard buffer chromatograms.
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FIGURE S4. Leave-one-out analysis with updated coefficients for Eq. 7 and Eq. 12. The
sequences excluded in each of the leave-one-out analyses are shown on the horizontal axis. The
updated coefficients used in the Eq. 7 (left) and Eq. 12 (right) leave-one-out analysis are shown
as circles with the actual, proposed coefficients shown as squares. Coefficients are numbered in
the order they appear in the equations.
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TABLE S1. Experimental RNA Thermodynamic Parameters for Duplexes Subjected to Forward and Reverse Optical Melting
Experiments in Buffers Containing Magnesium and Standard Conditions.

RNA Analysis of curve fits Analysis of 7! vs. In Cr Plot
Sequence Exper. [Salt] AH AS AG'y; T AH AS AG'y; T
(5’ to 3°)° (kcal/mol) (cal/K-mol) (kcal/mol) (0) (kcal/mol) (cal/K-mol) (kcal/mol) (0O
Forward 10.0 mM MgCl, -57.2+27 -153.6+84 -959+0.16 59.8 -59.9+1.8 -161.6+54  -9.75+0.12 59.6
Reverse 10.0 mM MgCl, -58.6+22  -158.0£7.0 -9.62+0.08 59.4 -60.8 £2.9 -1645+87 -9.74+0.19 59.2
CGCGEG Forward ~ 1.OMNaCl ~ -565+42 -152.5+129 9.17+020 574 -599+15 -163.1+46 -931+008 57.0
Reverse 1.0 M NaCl -571+24 -1541+73 -926+0.16 578 -56.7+ 1.4 -1532+42  -921+0.08 57.6
Forward 10.0 mM MgCl, -61.5+84 -177.8+269 -636+0.07 40.5 -583+6.5 -167.8+21.0 -626+0.08 40.2
Reverse  10.0 mM MgCl, -59.4+8.1 -171.1+255 -632+020 40.4 -522+1.5 -1482+47  -6.21+0.00 40.2
ACUUAAGU Forward 1.0 M NaCl -63.3+7.8 -1839+249 -630+0.14 40.1 -524+33 -1488+10.6 -624+0.03 404
Reverse 1.0 M NaCl -592+6.9 -170.6+22.2 -6.33+0.04 405 -53.9+42  -153.5+13.8 -625+0.05 404
3Calculated for 0.1 mM oligonucleotide concentrations based on the 7' vs In Cr plots.
All oligonucleotides are forming self-complementary duplexes in solution.
‘Forward and reverse optical melting experiments followed the same heating rate as mentioned in the optical melting studies section of the Materials and
Methods.
TABLE S2. Experimental RNA Thermodynamic Parameters for Reused or Fresh Duplexes in the Melt Scheme.
RNA Analysis of curve fits Analysis of Ti! vs. In Cr Plot
Sequence Oligo.° [Salt] AH AS AG'y; T AH AS AG’s; Tw?
(5°t03)° (kcal/mol) (cal/K-mol) (kcal/mol) () (kcal/mol) (cal/K-mol) (kcal/mol) (9]
Reused 10.0mM MgCl, -58.5+6.9 -156.9+20.9 -9.80+0.48 60.5 -59.9+50 -161.3+152 -9.86+0.33 60.3
CGEGEG Fresh  10.0 mM MgCl, -573+2.7 -154.1+83 -9.54+0.12 59.4 -62.7+24  -1704+73 -986+0.16 59.2
ACUUAAGU Reused 10.0 mM MgCl,  -69.9+8.7 -204.6+28.0  -6.42+0.08 40.4 -69.9+1.8 -2048+56 -634+0.01 40.0
Fresh  10.0mM MgClL, -59.6+64 -171.9+£20.7 -6.32+0.06 40.4 -56.1+2.1 -1608+6.9 -6.25+0.02 40.2

3Calculated for 0.1 mM oligonucleotide concentrations based on the Ti,! vs In Cr plots.

°All oligonucleotides are forming self-complementary duplexes in solution.

°Reused oligonucleotide in the melt scheme corresponds to performing an optical melting experiment where previously melted oligonucleotide samples were
diluted and melted again at a different concentration. Fresh oligonucleotide in the melt scheme corresponds to performing an optical melting experiment where
fresh, never melted oligonucleotide samples were used at each concentration.
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TABLE S3. Experimental RNA Thermodynamic Parameters for Duplex Formation.

Analysis of curve fits

Analysis of Tw! vs. In Cr Plot

AH AS AG’37 Tm® AH’ AS° AG’37 Tm€
Sequence” [Mg>] (kcal/mol) (cal/K-mol) (kcal/mol) (‘C) (kcal/mol) (cal/K-mol) (kcal/mol) (‘'C)
0.5 mM -56.8+7.4 -155.4422.8  -8.59+0.31 53.8 -62.2+4.1 -172.1£12.7 -8.78+0.18 533
1.5 mM -59.4+8.0 -161.6+24.5  -9.31+0.38 57.2 -60.3+2.3 -164.3+6.9 -9.35+0.11 57.1
CGCGCG 3.0 mM 553422 -148.4+7.1 -9.25+0.08 58.4 -58.145.1 -156.8+15.7 -9.40+0.32 583
10.0 mM -58.5+6.9 -156.9420.9  -9.80+0.48 60.5 -59.9+5.0 -161.3+15.2 -9.86+0.33 60.3
1 M NaCl® -53.8 -144.2 -9.08 57.9 -54.5 -146.4 9.12 57.8
0.5 mM -56.149.2 -150.8+28.1  -9.37+0.51 58.9 -57.6+5.2 -155.5+15.9 -9.37+0.32 58.2
1.5 mM 543427 -143.9+8.1 9.64+0.15 61.4 -56.5+0.9 -150.742.6 9.77+0.06 61.2
CGGCCG 3.0 mM -55.5+7.7 -146.5£22.6  -10.12+0.69 63.9 -55.6+3.9 -146.7+11.6 -10.07+0.30 63.6
10.0 mM -55.244.1 -145.0£12.1  -10.25+0.32 65.0 -55.543.6 -145.9+10.8 -10.25+0.26 64.9
1 M NaCl® -56.6 -150.0 -10.11 63.3 -54.1 -142.6 -9.90 63.2
0.5 mM -59.6+7.5 -162.3422.6  -9.29+0.46 57.0 -60.9+5.9 -166.1£17.9 9.34+0.34 56.9
1.5 mM -60.8+8.6 -164.6£257  -9.78+0.70 59.5 -59.8+14.9 -161.4+44 .4 -9.70+1.40 59.4
GCGCGC 3.0 mM -60.6+4.0 -163.1+12.1  -10.04+0.25 61.0 -62.0+2.8 -167.4+8.4 -10.13+0.17 61.0
10.0 mM -59.346.1 -158.3+183  -10.19+0.47 62.6 -60.2+7.5 -161.2422.2 -10.22+0.59 62.3
1 M NaCl? -61.2 -164.0 -10.38 62.8 -64.3 -173.4 -10.56 62.5
0.5 mM -55.0+5.0 -150.5£15.4  -8.36+0.25 52.9 -60.143.2 -166.3+9.9 -8.50+0.12 523
1.5 mM -54.542.7 -147.448.5 -8.79+0.12 55.8 -55.842.4 -151.447.5 -8.83+0.10 55.6
ACCGGU 3.0 mM -59.6+9.1 -162.1427.6  -9.30+0.53 57.1 -58.7+7.8 -159.5+23.9 -9.21+0.46 56.8
10.0 mM -59.649.2 -161.04282  -9.64+0.50 59.1 -63.042.7 -171.848.2 9.74+0.13 58.4
1 M NaCl? -53.2 -144.9 -8.26 52.8 -59.8 -164.5 -8.51 53.9
0.5 mM -49.9+7.0 413924222 -6.70+0.15 435 -48.643.6 -135.1£11.6 -6.65+0.10 433
1.5 mM -46.9+3.2 -127.8£10.0  -7.28+0.15 48.0 -52.844.7 -146.7+14.9 -7.33+0.15 47.0
AGCGCU 3.0 mM 48.5+4.8 -132.14149  -7.55+0.26 495 -51.342.9 -140.749.3 -7.6120.10 492
10.0 mM -52.046.2 -141.6£189  -8.10+0.34 52.1 -54.343.0 -148.949.4 -8.13+0.12 51.7
1 M NaCl? -50.9 -137.9 -8.13 52.7 -50.1 -135.7 -7.99 52.0
0.5 mM -54.242.4 -155.3+7.8 -5.99+0.06 38.8 -53.3+1.5 -152.5+4.9 -5.96+0.02 38.7
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CACGUG

CAGCUG

CCAUGG

CCUAGG

CUGCAG

GACGUC

GAGCUC

1.5 mM -56.1+4.2 -159.8+13.3 -6.5240.08 41.7 -52.7+2.0 -149.2+6.4 -6.46+0.03 41.7
3.0 mM -56.5+£2.8 -160.3£8.8 -6.81+0.08 433 -56.5+1.4 -160.2+4.5 -6.78+0.02 43.2
10.0 mM -56.8+£5.7 -160.3+17.8 -7.09+0.19 44.9 -55.3+3.5 -155.5+¢11.2 -7.05+0.09 449
1 M NaCl? -55.3 -156.8 -6.68 42.8 -50.3 -141.0 -6.59 42.7
0.5 mM -52.443.5 -150.3+11.1 -5.814£0.19 37.8 -51.8+4.4 -148.3+14.1 -5.83£0.12 379
1.5 mM -54.6£7.9 -155.3£25.3 -6.41+0.11 41.2 -53.8+2.0 -153.0+6.3 -6.32+0.02 40.8
3.0 mM -54.4+3.6 -153.9+11.6 -6.65+0.06 42.6 -54.7+2.0 -155.1£6.3 -6.61£0.02 42.4
10.0 mM -54.9+4.0 -154.4+12.6 -7.04+0.10 44.9 -54.7£1.5 -153.9+4.8 -6.99+0.02 44.7
1 M NaCl® -50.2 -140.0 -6.78 44.0 -51.6 -144.7 -6.68 43.1
0.5 mM -58.8+£5.4 -166.8+17.2 -7.04+0.13 443 -62.4+2.5 -178.4£8.1 -7.02+0.04 439
1.5mM -59.6+4.6 -167.9+14.7 -7.48+0.14 46.7 -62.0+4.9 -175.8+15.5 -7.48+0.14 46.3
3.0 mM -60.7+4.2 -170.3£13.5 -7.83+0.08 48.4 -64.8+2.4 -183.5£7.6 -7.88+0.06 479
10.0 mM -60.5+£6.9 -168.6+21.8 -8.2340.17 50.7 -64.0+£2.8 -179.6+8.9 -8.26+0.08 50.1
1 M NaCl® -61.0 -172.5 -7.49 46.6 -56.9 -159.9 -7.30 46.3
0.5 mM -56.3£3.0 -156.3£9.6 -7.77£0.11 49.0 -61.4+3.2 -172.7£10.2 -7.86+0.08 48.4
1.5 mM -56.6£6.0 -156.0+18.2 -8.20+0.35 51.5 -59.5£3.6 -165.1+11.1 -8.31+0.12 514
3.0 mM -60.9+£5.6 -168.5+17.6 -8.61+0.16 52.7 -62.3+3.4 -173.1£10.6 -8.61+0.13 523
10.0 mM -56.6£9.2 -154.3£28.7 -8.78+0.29 55.0 -60.3+6.1 -165.8+19.1 -8.84+0.26 54.2
1 M NaCl® -59.7 -166.5 -8.06 49.9 -54.1 -149.1 -7.80 50.0
0.5 mM -54.4+3.8 -155.2+12.6 -6.29+0.27 40.5 -53.4+£6.9 -152.0+£22.2 -6.27+£0.27 40.5
1.5 mM -54.1+4.7 -152.6+14.8 -6.76+0.14 433 -59.0+£3.2 -168.6+10.4 -6.76+0.05 42.8
3.0 mM -58.1+7.4 -164.5+24.1 -7.134£0.09 44.9 -66.1£3.0 -189.8+£9.7 -7.18+0.05 442
10.0 mM -57.9+4.1 -162.5+12.8 -7.52+0.13 47.2 -59.7+2.4 -168.2+7.7 -7.53+£0.06 46.9
1 M NaCl® -54.5 -153.0 -7.05 45.0 -55.4 -155.7 -7.11 453
0.5 mM -57.4+4.1 -164.1£13.2 -6.56+0.10 41.8 -56.6£2.8 -161.4+£8.9 -6.51+£0.04 41.6
1.5 mM -57.9£3.5 -163.3+11.2 -7.22+0.05 455 -60.4+2.4 -171.5£7.6 -7.24+0.04 45.2
3.0 mM -60.5£3.5 -171.2+¢11.6 -7.4340.10 46.2 -65.2+£3.9 -186.1£12.4 -7.48+0.09 45.8
10.0 mM -60.6+4.2 -169.8+13.3 -7.90+0.09 48.8 -64.6+£2.8 -182.6+8.8 -7.96+0.08 48.4
1 M NaCl® -57.3 -161.0 -1.37 46.4 -58.1 -163.5 -7.35 46.2
0.5 mM -55.842.7 -159.248.6 -6.48+0.10 41.5 -54.7+£2.3 -155.4£7.5 -6.45+0.03 41.4
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GCAUGC

AACUAGUU

ACUAUAGU

ACUUAAGU

AGAUAUCU

1.5 mM -59.7+6.5 -169.2+20.8 -7.174£0.10 45.0 -61.7£2.9 -176.0£9.2 -7.14+0.05 445
3.0 mM -57.4+4.3 -161.1+13.5 -7.49+0.18 47.1 -61.242.5 -173.1£8.1 -7.53+0.05 46.7
10.0 mM -57.0£3.6 -158.7+¢11.5 -7.79+0.09 48.9 -61.3£2.4 -172.2+7.6 -7.87+£0.07 48.5
1 M NaCl? -58.3 -163.0 -1.75 48.4 -62.3 -175.3 -7.98 48.6
0.5 mM -55.9+4.7 -160.0+14.8 -6.28+0.16 40.4 -56.1+4.5 -160.7+14.4 -6.23£0.12 40.1
1.5 mM -58.1£5.7 -165.2+17.9 -6.90+0.15 43.7 -58.9+£3.9 -167.7£12.3 -6.85+0.08 433
3.0 mM -56.6£9.0 -159.4+28.4 -7.20+0.20 45.6 -58.6+£2.3 -165.8+£7.2 -7.15+0.04 45.0
10.0 mM -58.1£5.6 -162.9£17.6 -7.59+0.19 47.6 -58.3£3.5 -163.7+11.1 -7.52+0.10 47.2
1 M NaCl® -59.6 -168.4 -7.41 46.3 -62.3 -177.2 -7.38 45.7
0.5 mM -58.6+4.2 -169.8+£13.6 -5.99+0.14 38.7 -55.6+3.3 -160.1£10.9 -6.00+£0.08 38.8
1.5mM -60.9+£7.1 -174.8423.0 -6.734£0.14 425 -64.0+£3.2 -184.6+10.4 -6.69+0.04 42.0
3.0 mM -61.7+6.2 -176.9£19.9 -6.88+0.11 43.2 -58.7+1.6 -167.0+£5.1 -6.86+0.02 434
10.0 mM -61.5£5.7 -174.4+18.0 -7.4340.12 46.1 -61.1£2.8 -173.3+£8.9 -7.36+0.05 45.8
1 M NaCl® -55.2 -155.0 -7.13 454 -54.6 -153.0 -7.16 45.7
0.5 mM -60.7£3.5 -176.8+11.3 -5.90+0.05 38.2 -60.2+£2.0 -175.3+£6.6 -5.89+0.03 38.1
1.5 mM -63.9+4.3 -184.9+13.8 -6.54+0.10 41.2 -64.8+3.0 -188.0+£9.7 -6.51+£0.04 41.0
3.0 mM -65.7+4.4 -189.3+14.1 -6.94+0.07 43.1 -63.242.4 -181.6£7.7 -6.89+0.03 43.1
10.0 mM -69.4+4.0 -199.8+12.9 -7.39+0.09 44.9 -68.7£2.8 -197.7£9.1 -7.35+0.05 44.7
1 M NaCl® -61.4 -175.0 -7.12 44.5 -59.2 -168.4 -6.98 44.0
0.5 mM -55.5+£8.9 -163.5+£29.3 -4.76+0.30 32.0 -51.1+£5.9 -149.2+19.4 -4.85+0.22 32.1
1.5 mM -54.1£7.8 -156.6+25.4 -5.55+0.15 36.3 -57.3+4.4 -167.0£14.2 -5.47+0.09 359
3.0 mM -65.1+6.4 -190.4+20.7 -6.01+0.13 38.6 -59.4+3.7 -172.1£11.9 -5.97+0.06 38.5
10.0 mM -69.9+8.7 -204.6+28.0 -6.42+0.08 40.4 -69.9£1.8 -204.8£5.6 -6.34+0.01 40.0
1 M NaCl® -49.4 -139.0 -6.29 40.9 -47.2 -132.4 -6.16 40.3
0.5 mM -59.6+£2.8 -175.249.1 -5.28+0.03 35.0 -61.1+1.4 -180.0+4.8 -5.27+0.04 349
1.5 mM -62.1+4.9 -181.4+15.8 -5.82+40.08 37.7 -61.4+£2.2 -179.2+£7.2 -5.83+0.03 37.8
3.0 mM -62.9£3.5 -182.3+11.2 -6.33+0.09 40.2 -63.6+2.3 -184.9+£7.5 -6.29+0.02 40.0
10.0 mM -62.1+4.0 -178.1+12.8 -6.83+0.07 429 -57.1£1.2 -162.2+£3.9 -6.78+0.01 43.1
1 M NaCl® -63.4 -183.0 -6.64 41.8 -64.5 -186.8 -6.58 41.4

“Sequences are written 5’ to 3’ and form self-complementary duplexes in solution.

bAll 1 M NaCl data is in 1 M NaCl with no magnesium and are from Xia et al. (1) except for GCGCGC which is from Chen and Znosko (9).
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“Calculated at 0.1 mM oligomer concentration based on the 7! vs In Cr plots.
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TABLE S4. Previously Published DNA/RNA Correction Factors

Eq Ref . Average
o, Name no. Equation Deviation”
DNA/RNA Ty, Correction Factors®
S1 Schildkraut-Lifson 7i equation®” 2 T.(2)=T.() +16.610g%NaE 42.8°C
e
FVa*H (1+0.75Va”
S2 Wetmur Ty, equation®” 3 T,(2)=T,(1)+16. 610gM .
ENa*a(HoﬂNa*@) 389 C
S3 Frank-Kamenetskii i, equation” 4 T,(2)=T,(1)+(7.95-3.057fGC)In tNa*ﬂ o
m q m :?va‘rP 355 C
S4 Marmur-Schildkraut-Doty T, equation®” 5&6 T,(2)=T,(1)+(8.75-2.83fGC)! %Na:E 413°
e 3°C
S5 T and 12.5log[Na*] equation®” 7 T,(2)=T,(1)+12.5lo H\laiﬂ 18°
e 31.8°C
g SantaLucia T . . | L 0368(N, 1), [Na'],
g, =+t n o
antaLucia Ty, equation QT AHD [ J 18.8°C
. _ RECHE . .
S7 Chen T quadratic equation® 9 T,(2)=T,(1)+(2.675-1.842 fGC)In i 0. 7348(ln Na' ~In*Na" H) 363 °C
S8 Chen 1/T,, quadratic equation®&” 9 ! L+(2 297 /GC—-2.886) 110 lnHV Li +7.5750010 “(lnzH\’a j anENa*j) .
m 7,2 T,0) Na'H 333°C
. e L 0.368(N,, 1) - )
S9 Peyret-SantaLucia equation®&! 10 T Mg T.(M Ny AHbjp Xln(3'3 Mg+ Mon ]) 50°C
: . I 1 0.368(N,, ~1) — )
- _ i egi = In|3.79, /| M; M o
S10 Ahsen-Wittwer-Schiitz equation®# 11 TMg) (M Na*)+ AL n( g +[ on }) 45°C
1 _ 1 B 0.00322(N,, 1) y
T (Mg®) T,(IM Na’) AH[
S11 Tan-Chen equation’” 12 1l 102 140 38102 Mae? o
06, 00251 Mg ]+ 0.0068 12 pg ]+ (e ]+ . L") 26.€C
N N
S12 Mitsuhashi equation®’ 13 T,(Mg")=T,aM Na*)+16.6log(4\/H\4g2*E+HMon*3 10.6 °C
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1 1

—+3.920010° 9110110 In-Mg™ -+ fGC(6.26110°° +1.420110” " In|

13 Oweczarzy magnesium T}, correction factor 14 T,(Mg") T,(1M Na")
equation®? 1 o i 2 (120 g 0] 2.8°C
q Z(Nbp—l)D 4.8200107 +5.250107 InHMg™ H 8.310110 (ln Fvg %
DNA/RNA AG’3; Correction Factors®
o ']
S14 SantaLucia AG'37 equation®” 8 AGT,(2)=AGT,(1)~0.114x(N,,~1)In v 3.66 kcal/mol
a
i
AG},(2)=AG (1)~ 310.15x AH
6.78 kcal/mol
. . o Na*
SI3 Chen AG 37 derived equation ? (2297 /GC~2.886)x 10" x 1n[ma+l +7.575%10° x (W’ Na* ] -1 N | )}
a 2 /!
3 [Na*l
S16 Chen AG’37 linear equation®” 9 AGL,(2)=AGS,(1)+(0.324/GC~ 0-765)111W 3.28 kcal/mol
© : : |:Na+] 2 + 2
S17 Chen AG'37 quadratic equation®” 9 AGL;;(2)=AG 4, (1)+(0.324 /GC - 0.468) 1nW+O.133(1n Na l ln ) 6.60 kcal/mol
N +

L __ 1 +(0.016-0.0213 fGC)x 10" lnﬁ]é 4.13 kcal/mol

S18 Chen 1/AG"37 quadratic equation®” 9 AGL(2) AGL,()

0.0()45(1n2[Ntf]2 - lnz[Nwl)

AGT,(Mg™)=AG,(1 M Na*)—310.15AHx

Owczarzy magnesium AG’y; correction factor ” 3.92x10°-9.11x10In| Mg™ [+ /GC(626 x10°* +1.42x10 1 Mg™ ) +
equation® 1
2(N,-1)

bp

S19
[—4.8210" +5.25x10 ] Mg* |+8.31x10° (lnz[Mg“:M

0.59 kcal/mol

“1 M NaCl melting temperatures and free energy values were used as the starting point for all correction factors tested.

bAs stated in Materials and Methods, |ATm|ave is used to evaluate the average deviation of the T, correction factors, and [AAG 37]ave is used to evaluate the average

deviation of the AG'37 correction factors.

“Correction factors for DNA in Na™.

dCorrection factors for RNA in Na*.

¢Correction factors for DNA in Mg?*.

fCorrection factors for RNA in Mg?*.

¢In this equation, 7y, should be in units of K.

h[Na*], is replaced with [Mg?*] to test for average deviation.

iOriginal equation includes a contribution from the monovalent ion concentration. Here, these values were irrelevant.
JAH' in this equation is in kcal/mol. In every other equation, it is in cal/mol.
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TABLE S5. Leave-one-out Ty, predictions compared to Eq. 7 T predictions.

T (°C)
5“3(%‘}";};65 0.5 mM Mg2* 1.5 mM Mg2+ 3.0 mM Mg?* 10.0 mM Mg2*
LOO Eq.7 LOO Eq.7 LOO Eq.7 LOO Eq.7
Pred. Pred.c AT Pred. Pred. IAT | Pred. Pred. IAT| Pred. Pred. AT |

CGCGCG 53.6 53.6 0.0 56.7 56.7 0.0 58.2 58.2 0.0 60.0 60.0 0.0
CGGCCG 59.2 59.0 0.2 62.2 62.1 0.1 63.7 63.6 0.1 65.5 65.4 0.1
GCGCGC 58.8 583 0.5 61.9 614 0.5 63.3 62.9 0.4 65.1 64.7 0.4
ACUUAAGU 343 33.9 0.4 37.6 373 0.3 393 39.0 0.3 41.4 41.2 0.2
AACUAGUU 39.5 393 0.2 429 42.7 0.2 44.6 44.4 0.2 46.7 46.6 0.1
ACUAUAGU 37.6 37.6 0.0 41.0 41.0 0.0 42.7 42.7 0.0 449 44.9 0.0
AGAUAUCU 35.1 35.0 0.1 38.4 38.4 0.0 40.1 40.1 0.0 423 423 0.0
ACCGGU 48.5 48.8 0.3 51.7 52.0 0.3 533 53.5 0.2 553 55.5 0.2
GCAUGC 40.6 40.6 0.0 43.8 43.8 0.0 454 453 0.1 473 473 0.0
AGCGCU 47.1 46.9 0.2 50.2 50.1 0.1 51.8 51.6 0.2 53.8 53.6 0.2
CACGUG 37.6 37.7 0.1 40.8 40.9 0.1 42.4 42.4 0.0 44.4 44.4 0.0
CAGCUG 38.0 38.0 0.0 41.2 41.2 0.0 42.8 42.7 0.1 44.7 44.7 0.0
CCAUGG 41.1 41.3 0.2 443 44.5 0.2 459 46.0 0.1 47.9 48.0 0.1
CCUAGG 44.6 44.9 0.3 47.9 48.1 0.2 49.5 49.6 0.1 51.5 51.6 0.1
CUGCAG 40.2 40.2 0.0 434 434 0.0 45.0 44.9 0.1 47.0 46.9 0.1
GACGUC 41.0 41.1 0.1 44.2 443 0.1 45.8 45.8 0.0 47.8 47.8 0.0
GAGCUC 43.7 43.6 0.1 46.9 46.8 0.1 48.5 48.3 0.2 50.4 50.3 0.1

Average 0.2 0.1 0.1 0.1
Overall Average 0.1

2All sequences form self-complementary duplexes in solution.
"Predicted T using coefficients derived from leave-one-out (LOO) analysis.
“Predicted Tm using coefficients in Eq. 7.
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TABLE S6. Leave-one-out AG°37 predictions compared to Eq. 12 AG®37 predictions.

AG°37 (kcal/mol)
Se(cé?e;'l;es 0.5 mM Mg* 1.5 mM Mg? 3.0 mM Mg?* 10.0 mM Mg?*
' LOO  Eq 12 R LOO  Eq 12 . LOO Eq. 12 R LOO Eq 12 R
Pred. P;led.C [AAG®5] Pred.b P(rqed.C [AAG®s] Pred.b P(rqed.C AAG?37| Pred. P(rled.C [AAG®s

CGCGCG -8.41 -8.48 0.07 -8.98 -9.04 0.06 -9.27 -9.32 0.05 -9.60 -9.64 0.04
CGGCCG -9.26 -9.26 0.00 -9.83 -9.82 0.00 -10.11  -10.10 0.01 -10.44  -10.42 0.01
GCGCGC -10.11 -9.92 0.19 -10.66  -10.48 0.18 -10.92  -10.76 0.17 -11.23  -11.08 0.14
ACUUAAGU -5.12 -5.07 0.05 -5.74 -5.70 0.04 -6.05 -6.02 0.03 -6.44 -6.41 0.02
AACUAGUU -6.09 -6.07 0.02 -6.72 -6.70 0.02 -7.03 -7.02 0.02 -7.43 -7.41 0.01
ACUAUAGU -5.89 -5.89 0.01 -6.51 -6.52 0.01 -6.83 -6.84 0.01 -7.22 -7.23 0.01
AGAUAUCU -5.55 -5.49 0.06 -6.17 -6.12 0.05 -6.48 -6.44 0.04 -6.87 -6.83 0.03
ACCGGU -7.62 -7.67 0.05 -8.22 -8.26 0.05 -8.51 -8.56 0.05 -8.87 -8.91 0.04
GCAUGC -6.56 -6.54 0.02 -7.15 -7.13 0.02 -7.44 -7.43 0.02 -7.80 -7.78 0.02
AGCGCU -7.18 -7.15 0.03 -7.77 -7.74 0.03 -8.06 -8.04 0.02 -8.41 -8.39 0.02
CACGUG -5.74 -5.75 0.01 -6.33 -6.34 0.01 -6.63 -6.64 0.01 -6.99 -6.99 0.00
CAGCUG -5.84 -5.84 0.00 -6.44 -6.43 0.00 -6.73 -6.73 0.01 -7.09 -7.08 0.01
CCAUGG -6.43 -6.46 0.03 -7.02 -7.05 0.03 -7.31 -7.35 0.03 -7.67 -7.70 0.03
CCUAGG -6.90 -6.96 0.06 -7.50 -7.55 0.05 -7.80 -7.85 0.05 -8.16 -8.20 0.04
CUGCAG -6.27 -6.27 0.00 -6.86 -6.86 0.00 -7.16 -7.16 0.00 -7.51 -7.51 0.00
GACGUC -6.51 -6.51 0.00 -7.10 -7.10 0.01 -7.39 -7.40 0.01 -7.74 -7.75 0.01
GAGCUC -7.18 -7.14 0.04 -7.77 -7.73 0.04 -8.06 -8.03 0.04 -8.41 -8.38 0.03

Average 0.04 0.04 0.03 0.03
Overall Average 0.04

2All sequences form self-complementary duplexes in solution.

"Predicted AG®37 using coefficients derived from leave-one-out (LOO) analysis.
“Predicted AG®37 using coefficients in Eq. 12.
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