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S.1 Persistence length using P(0) ~ ¢ 2L (6=00)

Considering the intrinsic curvature of dsDNA duplex, we subtracted the angle 6y= <9> of
the equilibrated structure in each bending angle 6 and used it to compute the persistence
length.

With this approach, the equations 1 and 2 of the main article take following forms.

P(0) =,/ Qf zoe—fﬁ)”“’of (S.1)

where, 0, is the time average of the bending angle of the duplex over all frames. With it,

0" = 0 — 6, is the bending angle of the duplex with respect to its equilibrated structure.

For small angle ' = 6 — 6, equation [S.1] can be approximated as:

L N1 Bk
InP(0) = —L—O(l — cost') + §ln<27rL0> (S.2)

where, kK = %’ = KgTl, is the bending modulus, T" is temperature of the system in Kelvin,
and Kp is the Boltzmann’s constant. From the slope of the graph of inP(#) versus (1 —cost’)
we can compute the persistence length using: slope = —é—po.

With it, the new values of persistence lengths are slightly changed from the results pre-

sented in the main article but follow the same trend. The results with this approach and

the approach used in the main article are presented in the table St.1.
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Table St.1: Persistence lengths using equation 1 (of main article) and equation S.1

System Persistence Length(l,) in nm [a] Persistence Length(l,) in nm [b]
T A
Using P(0) ~ e 3t Using P(6) ~ ¢ 3t 0=00)
dsDNA 48.87 + 1.81 53.13 +2.93
dSDNA(4OXG) 58.61 £+ 2.06 62.87 +4.02
dSDNA(80XG) 61.31 +2.44 67.28 + 3.25

The procedures followed in computing the persistence lengths [, are based on the theories of
Mazur and Mogurampelly et al.? Here, [a] corresponds to the approach used in the main article
and [b] corresponds to the approach used in this supplementary information (SI). Using the two
approaches, the [, values are found to vary slightly but follow the same trend described in the
main article.

Linear fit plots for contour length and bending angle data of the duplexes:
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Figure SF. 1: Linear fit plots. [A]: InP(L) versus (LLO —1)% and [B]: inP(0) versus (1 — cos). In
lower panel, a corresponds to the line obtained with equation inP(0) = —é—’;(l —cosfl) + %ln(sz())

and b corresponds to the line obtained with equation InP(0) = _%(1 —cost’) + %ln(sz()).
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S.2 Backbone torsion angles of the duplexes

Table St.2: Averages of backbone torsion angles and sugar puckers

Torsion Duplex 2 T 4 1 71 10 T 14 1T 16 IT 19 IT 22 1T

LDNA 98057 [ 28719 | 20385 | 28647 | 28380 | 28726 | 29381 | 28282
(18.44) | (12.15) | (11.03) | (1472) | (1554) | (12.22) | (993) | (30.02)

o [ DNA(loxG) | ZTEU% | 28621 [ 20152 | 28556 | Z8180 | 28551 | 29A50 | 38iof
| (45.11) | (11.51) | (9.88) | (19.40) | (26.85) 1680 | (1012) | (13.15)
GSDNA(80xG) | 20049 | 28020 2UATI | J8350 | 2Ties | 2383 | 29id2 | 201
: (61.33) | (25.27) | (9.95) | (2882) | 4119 | (12.88) | (1354) | (34.21)

DNA 69,42 | 161.09 | 18026 | 162.66 | I61.01 | 160.88 | 179.36 | 163.09

(23.94) | (18.35) | (16.60) | (21.16) | (23.19) | (18.38) | (16.46) | (21.6)

B [ GsDNA(loxG) | JO8.14 [ T8519 | 17700 |~ 16190 | I67.74 | I65.3% | 17890 | 162.30
(16.13) | (11.44) | (16.36) | (2016) | (1626) | (12.01) | (1654) | (19.99)

dSDNA(SOXG) 172.92 166.62 176.26 169.11 172.12 166.49 176.41 169.11
(19.29) | (1217) | (16.10) | (11.01) | (1819) | (1L37) | (1643) | (12.10)

DNA 5248 | 5241 | 558 | 5L.AD 5T.0T 5211 5537 5341
(19.05) | (11.05) | (2.68) | (1429) | (13.86) | (11.40) | (8.69) | (23.29)

~ : 5802 | 5I3T | 56.18 | 50.7T 5363 5176 5617 1975
dsDNA(10xG) | (35%68) | (9.06) | (8.69) | (20.2) | (1931) | (12338) | (8.77) | (1412)

TI73 5125 [ 56.47 | 5007 56.86 1021 56.60 5275
dsDNA(8oxG) | (37799) | (19.44) | (8.82) | (2817) | (42.18) | (1040) | (11.86) | (34.01)
DNA T05.03 [ 221.65 | 18040 | 20485 | 19261 | 22218 | IS031 | 204.I%
(33.83) | (42.13) | (14.33) | (4056) | (32.29) | (41.58) | (1456) | (39.36)

¢ [ sDNA(loxG) | 25589 | 25005 | IT931 | 20764 | 95908 | 25601 | IT9.01 | J08.00
(23.04) | (22.05) | (14.51) | (4041) | (2258) | (21.98) | (13.87) | (41.51)

dSDNA(8oxG) | 20101 | 25700 | 17932 | 203,00 | 200.7 | 25749 | I19.13 | 20109
(2354) | (2L77) | (13.42) | (2037) | (2331) | (21.84) | (1358) | (20.83)

DNA 551,50 | 21449 | 26653 | 936.30 | 95327 | 2I4.61 | 96646 | 237.71

(40.18) | (50.53) | (13.91) | (50.08) | (14.60) | (50.61) | (14.24) 19.27

¢ | aDNA(toxG) | J62.00 [ 169.14 [ 726731 |~ 23544 | 6175 | I69.08 | 20735 | 233.10
(2020) | (18.16) | (13.24) | (51.19) | (2049) | (17.98) | (1298) | (52.18)

dSDNA(SoxG) | 10033 | T06p | 26742 [ 139,25 | I61.09 | 16710 | 26752 | 13950
(22.76) | (18.42) | (12.87) | (18.87) | (2150) | (1831) | (12.73) | (18.85)

I AP AT A R N

€-C [ dsDNA(doxC) | 96 8691 " -87.96 | -27.80 : : 8. 2

: (4057) | (3721) | (24.47) | (90.14) | (4071) | (36.77) | (23.75) | (92.18)
dSDNA(80xG) | 101201~ 0071~ SS.10 | 10541 | 9929 9030 839 102.13

| (43.79) | (37.18) | (23.25) | 37.12 1226 37.12 23.22 37.31

DNA 95375 25060 | 24461 | 25436 | 25027 5075 | 2Hd2T T 25345

(14.97) | (1519) | (13.12) | (1456) | (14.60) | (1519) | (1329) | (15.11)

X [asDNA(doxq) | 20333 | 20550 | ZATSS | 25iGy | 20462 | 20207 | ZALS1 | 25100
(13.03) | (12.68) | (13.64) | (14.67) | (1450) | (1248) | (13.61) | (14.13)

JSDNA(SoxG) | 20401 | 20732 | 2A0Ts |~ 264,39 | 203,00 | 26308 | 24080 | 20407
(15.18) | (12.85) | (13.73) | (12.78) | (15.24) | (1279) | (13.73) | (12.86)

SDNA 16554 [ 152.97 | 13813 | 160.69 | 16409 | 153.38 | I37.11 | 160.97

| (24.01) | (23.63) | (24.05) | (25.90) | (24.83) | (23.96) 24,99 27.22

é 1047 [ 142,02 | 13471 | 160.84 | 139.69 | 141.96 | 13732 | 160.52
dsDNA(40xG) | (1780) | (13.68) | (24.51) | (24.40) | (16.41) (14.08) (24.49) (23.94)
GSDNA(8oxG) | 1221 [ 8937 | 33A7 [ 13909 | 1303 | 13927 | 13631 | 13950

: (20.87) | (1317) | (24.67) | (1434) | (17.70) | (12.59) | (2456) | (15.21)

DNA 36.60 | 4048 | 37.63 | 38.10 36.67 1011 3765 37.06

(7.14) | (734) | (6.33) | (7.57) | (7.01) (7.42) (6.33) (7.72)

P s T521 4458 3805 | 3857 I5.01 1150 3508 3551
dsDNA(oxG) | (5%0) | (5.14) | (6.38) | (7.85) | (5.95) (5.23) (6.33) (7.89)

‘ I5.24 T 46.10 | 3838 | 16.8¢ 1587 1610 3570 I6.65
dsDNA(BoxG) | (634) | (5.01) | (6.37) | (5.28) | (6.05) (5.04) (6.35) (5.43)

Mean and standard deviation (shown in parentheses) of backbone torsion angles, sugar ring pucker
amplitude (v,,), and phase angle (¢). All values are in degree.
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