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Caption of Fig. S1

(a) The root mean square deviation (RMSD) curve of 29 base fragments in the center of dsSDNA sequence at T =280 K,
where the black line represents the average of the relevant parameters every 2 ns.

(b) The root mean square deviation (RMSD) curve of 29 base fragments in the center of dsDNA sequence at T =290 K,
where the black line represents the average of the relevant parameters every 2 ns.

(c) The root mean square deviation (RMSD) curve of 29 base fragments in the center of dsDNA sequence at T =300 K,
where the black line represents the average of the relevant parameters every 2 ns.

(d) The root mean square deviation (RMSD) curve of 29 base fragments in the center of dsDNA sequence at T =310 K,
where the black line represents the average of the relevant parameters every 2 ns.

(e) The root mean square deviation (RMSD) curve of 29 base fragments in the center of dsDNA sequence at T =320 K,

where the black line represents the average of the relevant parameters every 2 ns.
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Caption of Fig. S2

(a) Probability distribution p(t) of tilt 7 at T = 280K, 290K, 300K, 300K and 310K, respectively. (b) Probability
distribution p(p) of roll p at T= 280K, 290K, 300K, 300K and 310K, respectively. (c) Probability distribution p(w) of
twist w at 7=280K, 290K, 300K, 300K and 310K, respectively.
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Caption of Fig. S3
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(a) The temperature dependence of tilt modulus K,,. The line is a fitting result with a slope of -0.209 pN-nm/K. (b) The
temperature dependence of roll modulus K,,. The line is a fitting result with a slope of -0.072 pN-nm/K. (c) The

temperature dependence of twist modulus K. The line is a fitting result with a slope of -0.380 pN-nm/K.
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Caption of Fig. S4

(a) The standard deviations for cumulative tilt angle and cumulative roll angle, o0, as function of temperature T. The line
is a fitting result with a slope of 0.123 X 1072 rad?/K. (b) The correlation coefficient corr (7,p) as function of
temperature T, and the line is a fitting result with a slope of 0.282 X 10~2 /K. Here, corr (t, p) denote Pearson correlation
coefficient between roll and tilt. (c) The standard deviations for cumulative tilt angle and cumulative twist angle, ¢,0,, as
function of temperature T. The line is a fitting result with a slope of 0.058 x 1072 rad?/K. (d) The correlation coefficient
corr (T,w) as function of temperature T, and the line is a fitting result with a slope of 0.218 x 10~2 /K. Here, corr (t, w)

denote Pearson correlation coefficient between tilt and twist.



Table S1

Table S1 Summary of dsDNA elasticity parameters in the literatures.

Subject Elastic parameters
Length Temperature  Kss 15 kr I Kst
48bp 298 K 1401£313 pN 52.5+12.4 nm
16400 nm 49 nm 120 nm
16.5 um 298 K 1010 pN 45 nm
69 bp 298 K 12564217 pN 4742 nm
1.4 kbp 296 K 410430 pN-nm?
-90+10 pN-nm,
14.8 kb 296 K 1045+92 pN 436+17 pN-nm?
0.5+0.1 nm/turn

7.4 kbp 0.42+0.2 nm/turn
15 bp 1142 nm

90+0.3nm kpT/
2.2kbp/2.4kbp

88+4nm ksT
4.2 kbp 296 K 1200 pN 43 nm 100 nm
11 bp 298 K 2399.09+30.27 pN 56.93+5.45 nm 87.93+5.20 nm
7.9 kb 103£5 nm
8.4 kb 293K 1450450 pN 3842 nm
160 bp 298 K 47.7nm/48.5 nm
56 bp 298 K 1518 pN 43 nm
4.0 kb 296 K 935£121 pN 4942 nm
38 bp 298 K 955 pN 43 nm
3 kbp 298 K 54.7+0.6 nm 100 nm
4.2 kbp 300 K 1000+200 pN 45+2 nm 109+4 nm 0.44+0.1 nm/turn
2 kbp 42+1.2 nm
1201bp/ 46.2+0.8 nm/

298 K

2060 bp 47.840.7 nm
24 bp 300K 966.4+30.7 pN 45.84+0.88 nm
2060 bp 298 K 1448+5 pN 399+1 pN-nm? -120+1 pN-nm
16.5 um 300K 1760+50 pN 42.5+0.2 nm
25 bp 300 K 50.9 nm
20.6 kbp ~298K 43(56) nm 110(110) nm
150 bp 295K 118nm/105 nm
40 bp 298 K 1441 pN 0.61 nm/turn
16 bp 300 K 1280+70 pN 303+23 pN-nm?
7.9 kb 103+4 nm
12 bp 298 K 1096+32 pN 49.87+0.77 nm
30 bp 298 K 1860+41 pN 46.3£0.2 nm 105+£2 nm 0.47+0.02 nm/turn
17 bp 298 K 420-495 pN-nm? 102-120 nm
2686 bp 298 K 49.3 nm
100 bp 300 K 39 nm 105 nm
16 bp 298 K 834+34 pN 0.59+0.02 nm/turn
104 bp 300 K 118 nm
16 bp 310K 1435461 pN 39.17+0.82 nm 448+16 pN-nm?
20 bp 295K 1336 pN 48 nm 0.69+0.17 nm/turn
38 bp 300K 1150.11+105.08 pN  29.98+2.54 nm
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Table S2

Table S2 The Pearson correlation coefficients for dsDNA at different temperatures.

Structure Parameters 280K 290K 300K 310K 320K
corr (p,w) -0.4391 -0.4082 -0.3624 -0.3473 -0.2914
corr (7,w) -0.0882 -0.0819 -0.0599 -0.0306 -0.0049
corr (z,p) -0.0622 -0.0473 -0.025 0.0077 0.0514




Table S3

Table S3 Comparison of dsDNA elasticity parameters in the present works.

280K 290K 300K 310K 320K
K. (pN-nm) 60.63 58.15 55.64 54.63 51.96
°K,,, (pN-nm) 18.77 17.17 16.74 16.63 15.46
bK,,, (pN-nm) 18.55 17.09 16.55 16.83 15.37
%Ky, (PN-nm) 60.15 50.91 46.31 46.42 43.45
YK e (pN-nm) 59.08 50.03 45.82 46.78 43.48
2K, (PN-nm) 3.80 2.80 1.53 0.09 -1.48
K, (PN-nm) 7.76 6.04 3.76 1.50 -0.50
2K ,,, (PN -nm) 15.03 12.23 10.12 9.47 7.54

YK ., (PN-nm) 14.54 11.99 9.96 9.74 7.49

a) Obtained from the third-order covariance matrix in Eqs.(2), Eq.(3) and Eq.(4).
b) Obtained from the second-order covariance matrix in Eqs.(10), Eq.(12) and Eq.(13).



