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Structural and mechanistic insight into DNA bending
by antitumour calicheamicins

Alberto Mills and Federico Gago
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Figure S1. Key structural features of the DNA circles used in the MD simulations. (a) Initial structures of the drug-free CA21x6 DNA
circle showing how a given stretch in a DNA strand (spheres) will face opposite directions with respect to the center of the ring (left and
right) depending on the definition of the first nucleotide in the input sequence built by the MCDNA server. Convergence of both
systems is achieved after the molecular dynamics simulations and shown as a cluster of 30 equilibrated structures (middle). Average
roll (b), twist (c), and tilt (d) values obtained from two separate replicas for every base pair step in the drug-free doubly nicked CA21x6
circle (red) and in the same structure containing an offset of 5 bp (gray). Initial opposite values are shown as dashed lines. Note that the
peaks of positive roll are in phase with the DNA helical repeat (~10.5 bp).
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Figure S2. DNA minicircle and linear DNA generation. a) Internally tangent covalently closed DNA circles of increasin
lengths (CA21x5—CA21x10), as provided by the MCDNA web server. Note the superposition of the first monomeric unit
(bottom) and their identical groove orientations; b) Arcs of varying curvature corresponding to a CA21 dimer extracte:
from the circles displayed in a); c) Periodic variation in roll measured for the same DNA circles (i.e., no offset) consistin
of 105-210 bp; d) Periodic variation in roll measured for the DNA circles but in this case built after making A6 the initic
nucleotide (i.e., offset = 5); e) Periodic variation in roll measured for the CA21x10 multimer in linear form, as provide:
by the same MCDNA web server (https://mmb.irbbarcelona.org/MCDNA/help/method).
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Additions to the gaff force field for non-standard residues CE1 and CE2
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MD simulations of a periodic box containing 75 iodobenzene molecules

COMPOUND DENSITY COMPRESSIBILITIES?
(g/cm?) (at 298K and 0,1 MPa)
BZN 0.876 0.966 Pal
FBZ 1.025 0.942 Pal
CBz 1.11 0.771 Pat
BBZ 1.5 0.668 Pal
1BZ 1.83 0.582 Pal

AHyap(T)=Einter(T)+RT; R=0.00192 kcal/mol K

vdW = vdWinyra = VdWinter ; Ele — Eleintra = Eleinter ; VdWinter + El€inter = Etotal ; AHvap =RT - Etotal / # molecules

lodobenzene (IBZ):
- VAdWintra= -0.2971 > -0.2971 x 75 = -22.2825
- Eleinra=3.0380 - 3.0380 x 75 = 227.85
From MD for box of IBZ: Density = 1.8 g cm™3
- vdW= -801.745 > vdWinter = -801.745 - (-22.2825) = -779.463
- Ele= 182.5467 > El€inter = 182.5467 - 227.85 = -45.3033
0 Etota =-779.463 + (-45.3033) = -824.766

= AHyp=0,00192 x 298 — (-824.766 / 75) = 11.569 kcal mol*

Experimental values:

http://www.chemspider.com/Chemical-Structure.11087.html

Density = 1.823-1.826 g cm-3
Enthalpy of vaporization (AH,qp = 9.82-12.3 kcal mol?)

https://webbook.nist.gov/cgi/cbook.cgi?ID=C591504&Units=CAL& Mask=187F
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