Additional Force Field Parameters

bond Kr(kcal mol™* A7) Teq (A)
EA-CA 430.9 1.43
NX-CA 441.6 1.37
EA-EA 430.9 1.43
NX-CT 337.0 1.49
EA~-CB 438.3 1.42
CA-OM 450.0 1.364
angle Ko (kcal mol™! rad™?) Do, (deg)
CT-CT-NX 80. 112.2
CB-CB-CN 85. 108.8
CA-EA-CA 85. 121.0
CA-EA-EA 85. 118.5
CA-CA-EA 85. 121.
NX-CA-EA 70. 122.
NX~-CA-CA 70. 120.
EA-CA-HC 35. 119.
NX-CA-HC 35. 115.
CA-NX-CA 70. 120.
CA-NX-CT 70. 120.
NX-CT-HC 35. 108.5
EA-EA-CB 85. 120.
EA-CB-CN 85. 116.2
EA-CB-CB 85. 135.
CA-EA-CB 85. 123.4
CA-CA-CM 70. 120.
CA-OM-CT 70. 115.
CN-NA-CN 70. 111.6
dihedral angle idivf Va/2 (kcal mol™) y (deg) n
X-EA-CB-X 4 16.3 180. 2.
X-CA-EA-X 4 10.2 180. 2.
X-EA-EA-X 4 16.3 180. 2.
X~-CA-NX-X 4 6.9 180. 2.
X-NX-CT-X 6 0.00 0. 2.
X-CA-OM-X 2 1.8 180. 2.
improper Vo/2 (kcal mol™l) Y (deg) n
torsional angles
X-X-CA-OM 1.8 180. 2.
X-X~-EA-EA 16.3 180. 2.
X-X-NX-CT 0.0 180. 2
van der Waals rR* (A) e (kcal mol™l)
EA 1.85 0.12
NX 1.75 0.16
oM 1.65 0.15

SW 5.0 0.1




Atom Nomenclature and Atomic Charges for the Chromophores

o
H33\032/C34\c22’ R
H30 H29 \ /H17
\ / Cl5—c1é
m1-C28  c26. €23 cis
027 c|24 C18—HI19
H25 Cll-—ClO
H13—C12 S8—Ho
NS—cs6
\H7
_Cl
H27 7\
H3
Atom # Atom Type Charge
Cl CcT -0.1429
H2 HC 0.1689
H3 HC 0.1689
N5 NX -0.0023
cé6 CA -0.0322
H7 HC 0.1994
C8 CA -0.3125
H9 HC 0.2228
c1l0 EA 0.3359
Cl1i EA -0.1926
cl2 CA 0.1863
H13 HC 0.1550
Cl4 CB -0.0060
C15 CN 0.2674
Clé CA -0.1401
H17 HC 0.2046
Cl8 CA -0.3248
H19 HC 0.2071
N20 NA ~-0.6146
H21 HC 0.4230
c22 CN 0.2731
c23 CB -0.0098
c24 CA -0.4034
H25 HC 0.1854
C26 CA 0.4423
027 OM -0.4022
Cc28 CT 0.0663
H29 HC 0.0569
H30 HC 0.0569
H31 HC 0.0569
Cc32 CA -0.2609
H33 HC 0.1992
C34 CA -0.2327

H35 HC 0.2005




Atom Nomenclature and Atomic Charges for the Ditercalinium Linker

H19 g H17  ppg H25 H27
r2o \ "\ \| |
Ho c1s—c15M14  ca3—c26H30 H3s
N I
C1—N5 C13—C21 N29—C37
H3/ H6/ \ / \ / “Has
—C10 H22 C34—C31

c7
\ ‘\
i | l\mz Mas| s
HO  H11 H35  H32

Atom # Atom Type Charge
Cl CT -0.2708
H2 HC 0.2296
H3 HC 0.2296
N5 N3 -0.0955
H6 H3 0.3735
c7 CT 0.1000
H8 HC 0.1400
H9 HC 0.1492
Cclio0 CT -0.1253
H1l HC 0.1028
H12 HC 0.0756
Cc13 CT -0.0453
H14 HC 0.0944
C1l5 CT -0.1254
H16 HC 0.1028
H17 HC 0.0756
Ci8 CT -0.1000
H19 HC 0.1400
H20 HC 0.1492
cz21 CT -0.0453
H22 HC 0.0944
c23 CT -0.1253
H24 HC 0.1028
H25 HC 0.0756
Cc26 CT -0.1000
H27 HC 0.1400
H28 HC 0.1492
N29 N3 -0.0955
H30 H3 0.3735
c31 CT -0.1000
H32 HC 0.1400
H33 HC 0.1492
C34 CT -0.1254
H35 HC 0.1028
H36 HC 0.0756
c37 CT -0.2708
H38 HC 0.2296
H39 HC 0.2296




Atom Nomenclature and Atomic Charges for the Flexi-Di Linker

H2 H5 H11 HI12 H17 HI8 H23 H24
C1—N4 NG o Nerh 126 H29
~ | /
H3/ 1!16\/0,\ e \?li/ \/C19 \/ N25—C28\
He’ HY Hi4 HI5S H20  H2l iy 130

Atom # Atom Type Charge

Ccl CT -0.11839
H2 HC 0.17835
H3 HC 0.17835
N4 N3 -0.13679
HS H3 0.30886
H6 H3 0.30886
c7 CT -0.10528
HS8 HC 0.13556
HY HC 0.13556
Cl0 CT -0.07863
H11l HC 0.07706
H12 HC 0.07706
Ccl1l3 CT ~0.0848%
H14 HC 0.06216
H15 HC 0.06216
Ccle CT -0.08489
H17 HC 0.06216
H18 HC 0.06216
C19 CT -0.07863
H20 HC 0.07706
H21 HC 0.07706
c22 CT -0.10528
H23 HC 0.13556
H24 HC 0.13556
N25 N3 -0.13679
H26 H3 0.30886
H27 H3 0.30886
c28 CT -0.1183%
H29 HC 0.17835

H30 HC 0.17835




“(===--) JoNuI] PIGIEYOUN LM 1-TX3L]
PUe (——) 19U} POBIEYOUR YA WINFUITEIINP (----) IQ-TXALE () WRMII[EDIaN YILA SaxSIdUI00 S} 10F SUODEIAUIIS SOMIEuAp Tenoafous oy jo potsad Surgdures oy Suofe smionns

Tenmur paugar Surpuodsoriod oy} w0y (Swole sures oyl Suisn sarmonns 5y Jo Sumyy arenbs-1ses] Ioye suioje USS0IPAY-UOU [ 10§ PIJE[NO[ed) UOTIEIASD 2renbs-uesur-}00I 34} JO UONNJOAL

(sd) swi
00S 05 00% 0g€e 00€ 0$e 002 0S1 001 0S

g

»

0

JRPTYYLLL]

N
3

(v) SWd

0_1a-xe|4
0~ Wnjulfedsslq
..... Ig-xo]4
—— winuifesaNg




"(q1 91131y /o) Io3ul] I([-TXS[ UOISIO-E | SY) Ul SI[TUB [RIPSYIP — ayonvd pue “+ ayonvd ‘up 10§ Junoooe sudls — pue ‘+ ‘Q "10jem

Ul SUOTIB[NULS SOMUBUAD Ie[ndsjow 3y} Jo sd g1 Ise[ 3yl Suunp {(HOHHHDHN)P Yum xo[dwod s)1 ul I(J-Tx]] Aq PausiA saqnoiadA

08

sewl Jo Jaquinu

09 ov 0c 0

.

AMMMUIIIARR T HRzTH TiHilinimMimimimiaaanaaaaaaaaasSsyy

A

ANN]
\
ZAAAAAAAAA444000000097777777777777%ﬂ

ANNNNANNNNANNNNANNNNNNNANNAAN
S
N

Z

ANNNNNANNANNNANNNNNNNRNNNNNNNNNASN

+0-000++0+-0+
+0--00++0+00+
+---00++0+-0+
+0--00++0+-0+
+--=-00++0+00+
0---+0++0+0-0
+---+0++0+0-+
+---4+04++0+0-0
+---+00+0+0-+
+---+00+0+-0+
+--0+00+0+00+
+---+00+0+000
+0--+00+0+00+
+---+00+0+00+
+--04+0++0+00+
+---4+0++0+000
0---4+0++0+00+
+---4+0++0+00+
0---+0++0000+
00--+0++0000+
0---+0++0000+
+0--+0++0000+
+0--+0++0000+
00-000++0000+
+0-000++0000+



"UOHBULIOJUOD YN(I-V 9y} Ul dois DdD [eoruoued € 0] 9ANRJRI a1k sonfeA “deis Hdn) payompues

9y} 18 uonORISIUI JUDOR]S 9y} JO SIS} AZIoUd (€ = #°3) O1BISOIIIJ]D PUB SSUO[-PIBUUST S} JO UOHNJOAD SIL],

(sd) swi .
005 05 00¥ 0S€ 00€ 0S¢ 002 0S1 001 05

'
H
i $
N - ]
» - -
: i : t
H H : H
. : H
s H 1 H 2 . .
i H i i : : H
i F it i 2 i g
] H ° H o -
] : it : H
.y IH 1] -
e M 33
H H . "
H » HE :
; H iog } :
B H & T :
. . . . . » .
H s H H H N Fl H
. . . ' H - -] :
. . 3 . . b K
. 11 H H H " .
H H H 2 " H
. . oy . H
H H . b 143 . 4
. H . . . o
¢ H H NAHE HEH
H H H Ha HEH
: ; AR KR i
H i HALE 4 3
EIRY i A"
iR -
3¢ m
H
M w
i w. E “mm =
: u.... ® “ 6
: " 8 :
8 HH H H : !
4 H
............... SOV 1 SIS R SRR JRURUREY | SOU U SUSRURS-1 JORUIY £ SN 1 et o 0 e
: i ! : A 3
i PoE SR 9
i PRy i fpn i )
H H it/ HE =~
H 3 H H : S
H : ! I !
. H H h .
i ; i I (@)
H H & : L F a——
] H i H : ae”
I H H HE
o H H : H
i : i i
H H 2 N B
- . £ : .
5 H - . :
- o < H .
B - H H
- 4 (3 :
H g 4 N
- I -
H m <
. i
B

........... ssuop-pleuus
—— ole)soos|g




inium ——

Flexi-Di -----

Ditercal

0

inium

Flexi-Di_0 -

Ditercal

ver222I200

- A

= PTTIING s R T Yoy
—— e A RATETN Y

g — =
MRS et ST

80

60-

40-

250 300 350 400 450 500
Time (ps)

200

150

50

r ,
o o o
< X

(jow/reoy) ABisuz

-40

ions in water

imulat

amics s

Time evolution of the intramolecular energy of the DNA molecule in the complexes along the dyn:

(—), Flexi-Di (—~7), ditercalinium with uncharged linker (-----), and Flexi-Di with uncharged linker (----).

mium

ditercal




