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remarks file nmr/refine_gentle.inp -- Gentle simul
refinement

remarks for NMR stru

remarks DNA refinement with dipolar couplings, H-bo
dihedral remarks angles

evaluate ($seed=93869099)

{* This uses database-derived information for the D
initially *}

{* set to 1.0 and then the scale is changed to chan
constant.  *}

{* This is the same method used with other experime
such as *}

{* NOEs and dihedral angles. *}

set seed $seed end

{::::>}

{::::>}

{* ====> is the symbol for things that are likely t

changed. *}

{* in order to use dipolar couplings, it is necessa

axis. *}

{* Using a parameter file, structure file and PDB f
*

}

{* These files are par_axis_3.pro, axis_new.psf, an

“}

parameter {* Re
files.*}

@TOPPAR:parnahlerl_mod_new.inp
@TOPPAR:par_axis_3.pro
end

{====>} structure @DNA.psf @axis_new.psf end
structure file.*}

{::::>}

coor @StartingStructures/MODELL_FINAL.pdb
{::::>}

coor @axis.pdb

flags exclude * include bonds angles impr end

mini powell nstep=100 step=1.0 end

ated annealing

cture determination
nds, NOEs, and

NA. The force is
ge the force

ntal restraints,

0 need to be

ry to define the
ile.

d axis.pdb.

ad the parameter

{*Read the

<S



{* minimize structure with respect to covalent cons
{* use this as a starting structure for all generat

coor copy end

{::::>}

@plane.inp

{* This sets up basepair planarity constraints. If
change, this needs to be changed. *}

Incs restraints

{* Set the two strands symmetric to one another. A
specific *}

I group

H====>} equi ((resid 1:12))

H====>} equi ((resid 13:24) )

! weight=50

I sigh=2.0

I end

I ? {*print the NCS relations when starting *}
|

{* This (dna_dna_pairs_03.setup) sets up some a pri
“}

{* The restraints are orientation restraints betwee
nucleotides.*}

{* This file would need to be edited if the nucleot

*

{* See dna_dna_pairs_03.setup for details about mat

“}

{* base partners.The script dna_dna_pairs_03.setup
setting  *}

{* different SEGIDs for the two DNA strands to corr
“}

{* database potential.

“}

@dna_dna_pairs_03.setup

evaluate ($knoe =1.0)
foolproof, *}

{* to make the scal

{* this initial for

to 1.0 *}
{* The scale comman
the *}
{* effective force.
noe
{::::>}
nres=3000 {*Estimate greater than th
NOEs.*}
class all
{::::>}

traints. *}
ed structures. *}

residue numbers

gain residue number-

ori constraints.

n pairs of DNA

ide numbers change.
ching Watson-Crick
takes care of

ectly implement the

ing later more
ce constant is set

d is used to adjust

*}

e actual number of

<<



@Restraints/DNA_NOE _intra.tbl
distance ranges.*}

class hb

@Restraints/hbonds_assumed.tbl
end

{::::>}
evaluate ($kcdi = 1.0)
Irestraints dihed
I scale $kcdi
nass = 5000
set message on echo on end
@dihedral.tbl  {* dihedral angle restraints.
set message on echo on end
lend

levaluate ($knoe = 1.0)
evaluate ($knoe = 0.1) !==> this is the original v
noe {*Parameters for NO
term.*}

ceiling=1000

averaging all sum

potential all square

sqconstant all 1.

sgexponent all 2

scale  all $knoe {*Constant NOE sc
protocol.*}

averaging hb sum

potential hb biharmonic

sqconstant hb 1.

sgexponent hb 2

scale  hb $knoe {*Constant NOE sca
protocol.*}

end

evaluate ($knuc=1.0)
{* for nucleic acid gaussians the force *}
{* constant is $knuc. *}
rama
nres=10000
{* Nucleic acid database
*
}
{* The torsion angles that are being correlated a
*
}
{*intranucleotide; they include the sugar torsion
chil *}
{* for the base with respect to the sugar. Actual
angles *}
{* from adjacent nucleotides are included.
*
@GAUSSIANS:all_na_gaussians.tbl
@GAUSSIANS:force_nucleic.tbl
end

{*Read NOE

“}

alue

E effective energy

ale throughout the

le throughout the

re mostly
angles, and the

ly two torsion



set message on echo on end
@GAUSSIANS:setup_nucleic_new.tbl
{* Set up of a priori restraints. *}

evaluate ($ini_sani = 0.01)
evaluate ($ksani = $ini_sani)
evaluate ($ksanib = $ksani)
evaluate ($ksanin = $ksani*1.0)
evaluate ($ksanim = $ksani*1.0)
evaluate ($ksaddr = $ksani*1/5)
evaluate ($ksaddb = $ksani*1/8)

I@read_dipolars.inp

parameter {*Parameters for th
term.*}
nbonds
cutnb=6.5

rcon=4.0 nbxmod=4 repel=0.8 rexp=2 irex=2 {*W

dynamics and *}

{*
potential, *}
{*
}
wmin=0.01 tolerance=0.5
end
end

@setup_int_dynamics.inp

evaluate ($cool_steps = 3000)
evaluate ($init_t =3000.01)
evaluate ($tol = $init_t/1000)

vector do (mass = 100.0) (all) {* all atom masses
that *}
{* motion of each a

likely in *}

{* the dynamics. No
is *}

{* not a realistic
of *}

{* the system; it i
minimizing *}

{* a highly complic

*

vector do (fbeta = 10.0) (all)

{::::>}
evaluate ($end_count=1) {*Loop through a
structures.*}

e repulsive energy

ith internal
the database

nbxmod should be 4.

are set the same so
tom is equally
te that the dynamics
model of the motion
s a method of

ated function.

family of 2



evaluate ($count = 0)
while ($count < 2) loop structure

evaluate ($count=$count+1)

vector do (x=xcomp) (all)
vector do (y=ycomp) (all)
vector do (z=zcomp) (all)

{* Set values for scaling parameters while the t

in the
cooling step. *}
evaluate ($ini_rad =0.9) evaluate ($fin
evaluate ($ini_con= 0.004) evaluate ($fin
evaluate ($ini_ang = 0.4) evaluate ($fin
evaluate ($ini_imp =0.1) evaluate ($fin
evaluate ($ini_noe = 2.0) evaluate ($fin

evaluate ($knoe = $ini_noe)

evaluate ($ini_nuc = 1.000) evaluate ($fin
evaluate ($knuc = $ini_nuc)

evaluate ($ini_sani = 0.01) evaluate ($fin
evaluate ($ksani = $ini_sani)

evaluate ($kcdi = 10.0) !torsion angles

noe scale * $knoe end

{* The scale command after a type of restraint,

the *}

{* force constant of that particular restraint.
in *}

{* the cooling steps. *}

restraints dihed
scale $kcdi
end

rama
scale $knuc
end

evaluate ($ksanib = $ksani)

evaluate ($ksanin = $ksani*1.0)
evaluate ($ksanim = $ksani*1.0)
evaluate ($ksaddr = $ksani*1/5)
evaluate ($ksaddb = $ksani*1/8)

xdip class JCH force $ksani end

xdip class JCHB force $ksanib end
xdip class JCNB force $ksanin end
xdip class JCMT force $ksanim end
xdip class JADR force $ksaddr end

emperature changes

_rad =0.78)
_con= 4.0)
_ang =1.0)
_imp=1.0)
_noe = 30.0)
_nuc =1.0)
_sani=1.0)

allows you to change

This is usually seen

A6



xdip class JADB force $ksaddb end
xdip class HABS force $ksani end
xdip class HSIG force $ksani end

evaluate ($rcon =1.0)

parameters
nbonds
atom
nbxmod 4 {* This is 4, because we are
(delphic) *}
{* potentials.
“}
wmin = 0.01 {* warning off
“}
cutnb = 100 {* nonbonded cutoff
“}
tolerance 45
repel= 1.2 {* scale factor for vdW radi
“}
{* This is so large, because
to CA*}
{* atoms.
“}
{* Of course, in DNA, there
“}
rexp = 2 {*exponents in (rirex - RO
“}
irex = 2
rcon=%rcon  {* actually set the vdW forc
“}
end
end
flags
exclude *

include bond angl impr vdw noe cdih ncs ori
end

constraints
interaction (not name ca ) (all)
weights * 1 angl 0.4 impr 0.1 vdw 0 elec 0
interaction (name ca) (name ca)

weights * 1 angl 0.4 impr 0.1 vdw 1.0 end

{* Due to this set-up, van der Waals forces are

the first
5000 steps of refinement. *}

using database

i = 1 (L-J radii)

it is only applied

aren't any CA atoms.

Airex) rexp

e constant

e rama xdip plan

end

turned off for

A>



{* This allows atoms to pass though one ano
temperature
phase of annealing. *}
{* This increases the conformational space that ca

the high temperature phase. *}
{* However, the choice of dynamics type (in this c
will also affect the conformational space acc
“}
end

vector do (vx = maxwell($init_t)) (all)
vector do (vy = maxwell($init_t)) (all)
vector do (vz = maxwell($init_t)) (all)

dynamics internal

itype=pc6

etol=$tol

tbath=$init_t

response=5

nprint=25

nstep=0 {* This being zero, guarente
the *}

“}
timestep= 0.002 {* This is the starting valu
adjustTsS *}

{* controlling variable.

{* is the default, so this w
run *}
endtime=10 {* 10 picoseconds, if nstep
first. *}
cloop=true
end

parameters
nbonds
atom
nbxmod 4 {* This is 4, because we are usi
(delphic) *}
{* potentials (on the torsion
*
}

wmin = 0.01 {* warning off
“}
cutnb = 4.5 {* nonbonded cutoff

*

tolerance 0.5
repel= 0.9 {* scale factor for vdW radii

All *}
{* atoms are subject to the va
“}
rexp = 2 {*exponentsin (rhirex - RO
“}

ther in the high

n be sampled in

ase torsional)
essible.

es that endtime is

e of timestep,
ill change over the

is not reached

ng database

angles).

=1 ( L-J radii).
n der Waals force.

rex)\rexp



irex = 2
rcon=1.0 {*actually set the vdW weight

*}
end
end

evaluate ($kcdi = 200)
restraints dihed

scale $kcdi
end

{* Set up of changing scale of energy terms with
“}

evaluate ($final_t=25) {K}

evaluate ($tempstep =25) {K}

evaluate ($ncycle = ($init_t-$final_t)/$tempstep
evaluate ($nstep = int($cool_steps*4.0/$ncycle))
evaluate ($endtime = $nstep*0.002)

evaluate ($bath = $init_t)

evaluate ($k_vdw = $ini_con)

evaluate ($k_vdwfact = ($fin_con/$ini_con)*(1/$n
evaluate ($radius=  $ini_rad)

evaluate ($radfact = ($fin_rad/$ini_rad)(1/$ncy
evaluate ($k_ang = $ini_ang)

evaluate ($ang_fac = ($fin_ang/$ini_ang)*(1/$ncy
evaluate ($k_imp = $ini_imp)

evaluate ($imp_fac = ($fin_imp/$ini_imp)*(1/$ncy
evaluate ($noe_fac = ($fin_noe/$ini_noe)*(1/$ncy
evaluate ($knoe = $ini_noe)

evaluate ($nuc_fac = ($fin_nuc/$ini_nuc)(1/$ncy
evaluate ($knuc = $ini_nuc)

evaluate ($sani_fac = ($fin_sani/$ini_sani)(1/$
evaluate ($ksani = $ini_sani)

evaluate ($ksanib = $ksani)

evaluate ($ksanin = $ksani*1.0)

evaluate ($ksanim = $ksani*1.0)

evaluate ($ksaddr = $ksani*1/5)

evaluate ($ksaddb = $ksani*1/8)

xdip class JCH force $ksani end
xdip class JCHB force $ksanib end
xdip class JCNB force $ksanin end
xdip class JCMT force $ksanim end
xdip class JADR force $ksaddr end
xdip class JADB force $ksaddb end
xdip class HABS force $ksani end
xdip class HSIG force $ksani end

flags
exclude *
include bond angl impr vdw noe cdih ncs orie

the cooling steps.

cycle))
cle))
cle))

cle))
cle))
cle))

ncycle))

rama xdip plan

AC



end

vector do (vx = maxwell($bath)) (all)
vector do (vy = maxwell($bath)) (all)
vector do (vz = maxwell($bath)) (all)

evaluate ($i_cool = 0)
while ($i_cool < $ncycle) loop cool
evaluate ($i_cool=$i_cool+1)

@reset_force_constants.inp
{* In this file the constraints are set back

Waals *}

“}
“}

{* to all atoms. As well, as scaling the for

{* energy terms.

dynamics internal
itype=pc6
etol=$tol
tbath=$bath
response=5
nprint=25
nstep=0 {* with this set to zero, end

controlling *}

“}

{* variable of how long these

endtime=$endtime
timestep= 0.002
end
end loop cool

{* Final minimization. *}

dynamics internal
itype=powell
nstep=20000
maxcalls=20000
nprint=1
etol=1e-7
gtol=0.01
depred=0.001

end

@write_output.inp

end loop structure

stop

to apply van der

ce constants for all

time is the

dynamics will run.

AF
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l++++++++ -+ -+ Generate_template.inp ++

! Generates a "regularised random structure” as a s
! for simulated annealing. Another script (regulari
! designed for regularising average structures etc

! Remarks from the original version:

remarks file nmr/generate_template.inp

remarks Generates a "template” coordinate set. Th
remarks an arbitrary extended conformation with id
remarks

remarks Author: Axel T. Brunger

e B o

tart structure
se.inp) is
under restrints.

is produces
eal geometry.

! Input

! The only input needed are the structure and outpu

structure @DNA.psf end

evaluate ($outfile="DNA_template.pdb")

t filenames.

! Below this line nothing need be changed

set seed = 2917830993 end
! The peptide bond force constant is high
evaluate ($kpept=500)

! Floating chirality for methylenes and floating pr
! are both irrelevant here, but values are needed f

evaluate ($float=0)
evaluate ($cispro=0)

parameter
@/AK_Util/xplor-nih-2.9.9/Examples/DNA_REFI/par
! Read parameters
! @Topologies/BMT _ins.par
@XP:/sani/axis.param
end

! Set the initial coordinates.

! atoms are given x coordinates acording to their a

oline isomers
or the parameter file.

nahlerl_mod_new.inp

tom number!! Then y and

AJ



! coordinates at random between 0 and 0.5.

vector ident (x) (all)

vector do (x=x/10.) (all)

vector do (y=random(0.5) ) (all)
vector do (z=random(0.5) ) (all)

vector do (fbeta=50) (all) ! Friction coefficien
vector do (mass=100) (all) ! Uniform heavy masse

! Non-bonded parameters

parameter
nbonds
cutnb=5.5 rcon=20. nbxmod=-2 repel=0.9 wmin
rexp=2 irexp=2 inhibit=0.25
end
end

! Minimisation and dynamics

flags exclude * include bond angle vdw end
minimize powell nstep=50 nprint=10 end

flags include impr end
minimize powell nstep=50 nprint=10 end

dynamics verlet
nstep=50 timestep=0.001 iasvel=maxwell firstt
tcoupling = true tbath = 300. nprint=50 ipr
end

parameter
nbonds
rcon=2. nbxmod=-3 repel=0.75
end
end

minimize powell nstep=100 nprint=25 end

dynamics verlet
nstep=1000 timestep=0.005 iasvel=maxwell firs
tcoupling = true tbath =300. nprint=100 ip
end

flags exclude vdw elec end

vector do (mass=1.) ( name h*)

hbuild selection=( name h*) phistep=360 end
flags include vdw elec end

minimize powell nstep=1000 nprint=50 end

! Write output file =======

remarks produced by nmr/generate_template.inp
write coordinates output=$outfile end

t, in 1/ps.
s for all atoms

=0.1 tolerance=1.

emp= 300.
frg=0

ttemp= 300.
rfrg=0

AS



stop

C$ $D5

restraints plane
group
select= ((resid 15 and (name n1 or name c6 or nam
(resid 1 and (name n3)))
weight=80.0
end

group
select= ((resid 2 and (name n1 or name c6 or name
(resid 14 and (name n3)))
weight=50.0
end

group
select= ((resid 13 and (name n1 or name c6 or nam
(resid 3 and (name n3)))
weight=20.0
end

group
select= ((resid 4 and (name n1 or name c6 or name
(resid 12 and (name n3)))
weight=20.0
end

group
select= ((resid 5 and (name nl1 or name c6 or name
(resid 11 and (name n3)))
weight=20.0
end

group
select= ((resid 10 and (name nl1 or name c6 or nam
(resid 6 and (name n3)))
weight=20.0
end

Igroup

I select= ((resid 9 and (name nl or name c6 or nam
! (resid 7 and (name n3)))

I weight=20.0

I'end

group
select= ((resid 15 and (name nl)) or
(resid 1 and (name n3 or name c2 or n
weight=80.0
end

e c2)) or

c2)) or

e c2)) or

c2)) or

c2)) or

e c2)) or

e c2)) or

ame c4)))

A<



group
select= ((resid 2 and (name nl)) or
(resid 14 and (name n3 or name c2 or
weight=50.0
end

group
select= ((resid 13 and (name n1)) or
(resid 3 and (name n3 or name c2 or n
weight=20.0
end

group
select= ((resid 4 and (name nl)) or
(resid 12 and (name n3 or name c2 or
weight=20.0
end

group
select= ((resid 5 and (name n1)) or
(resid 11 and (name n3 or name c2 or
weight=20.0
end

group
select= ((resid 10 and (name n1)) or
(resid 6 and (name n3 or name c2 or n
weight=20.0
end

Igroup

I select= ((resid 9 and (hame n1l)) or

! (resid 7 and (name n3 or name c2 or
I weight=20.0

l'end

Iplanarity for end base pairs
group
select= ((resid 15 and (name nl1 or name c6 or nam
(resid 1 and (name n3 or name c2 or n
weight=40.0
end

end

name c4)))

ame c4)))

name c4)))

name c4)))

ame c4)))

name c4)))

e c2)) or
ame c4)))



C$F$F F3! D

{* Setting the two strands to different SEGIDs is n
“}

{* DNA oriented pairs potential correctly. If the S
*

{* both strands (including both set to ") and the
in *}

{* a consecutive manner (i.e. strand 1 is residues
“}

{* is residues 13 to 24, the database will interpre
*

{* residue 12 and expect adjacent interactions betw
problem*}

{* is solved by setting the SEGIDs different.

“}

Ivector identify (store9) (segid DNA1 or segid DNA2

vector do (ustring = ") (all)
vector do (ustring = "DNA2") (segid DNA1)
vector do (ustring = "DNAL1") (segid DNA2)

vector do (store4 = 0) (all)

{* Each Watson-Crick basepair is identified here. T
the *}

{* Oriented pairs database.

*

vector do (store4 = 15) (resid 1)

vector do (stored = 14) (resid 2)

vector do (store4 = 13) (resid 3)

vector do (store4 = 12) (resid 4)

vector do (store4 = 11) (resid 5)

vector do (store4 = 10) (resid 6)

vector do (store4 = 6) (resid 10)
vector do (store4 = 5) (resid 11)
vector do (store4 = 4) (resid 12)
vector do (store4 = 3) (resid 13)
vector do (store4 = 2) (resid 14)
vector do (stored = 1) (resid 15)

set echo off message off end
orient

nres 10000

residues 10000

maxgau 128

{* shape quartic *}

{* Both options for database refinement. In this
seem to *}

{* work better. *}

shape gaussian

ecessary to use the
EGID is the same for
bases are numbered
1to 12 and strand 2
te residue 13 as 3'

een them. This

his is necessary for

case, gaussians



scale 0.3
{* @DNA_DNA_PAIRS:dna_dna_quarts_combo_res23.tbl

@DNA_DNA_PAIRS:dna_gaussians.tbl
end
set echo on message on end

@DNA_DNA_PAIRS:dna_gaussians_bases_setup.tbl
{* This setup script appears to be OK for both the

and the *}

{* Gaussian potential. *}

Ivector do (segid = ") (segid DNA1)
Ivector do (segid = ") (segid DNA2)

“}

quartic potential



C&$F % &D

I These restraints are derived from high-resolutio

of the

I individual basepairs. The use of these restraint
Huang et

I al. EMBO (2000) 19(11):2615-2628. Two of these
basepair)

I are cross-hydrogen bond in order to prevent shea
basepair. These

I are O6-N3 and N2-N3 for G:C basepairs and N1-O4

basepairs.
|

IGC basepairs

assign (resid 15 and name nl) (resid 1 and name n3)
assign (resid 15 and name h1) (resid 1 and name n3)
assign (resid 15 and name 06) (resid 1 and name n4)
lassign (resid 15 and name 06) (resid 1 and name HN
assign (resid 15 and name n2) (resid 1 and name 02)
lassign (resid 15 and name HN") (resid 1 and name
assign (resid 15 and name n2) (resid 1 and name n3)
assign (resid 15 and name 06) (resid 1 and name n3)

assign (resid 13 and name nl) (resid 3 and name n3)
assign (resid 13 and name hl) (resid 3 and name n3)
assign (resid 13 and name 06) (resid 3 and name n4)
lassign (resid 13 and name 06) (resid 3 and name HN
assign (resid 13 and name n2) (resid 3 and name 02)
lassign (resid 13 and name HN") (resid 3 and name

assign (resid 13 and name n2) (resid 3 and name n3)
assign (resid 13 and name 06) (resid 3 and name n3)

assign (resid 5 and name nl) (resid 11 and name n3)
assign (resid 5 and name hl) (resid 11 and name n3)
assign (resid 5 and name 06) (resid 11 and name n4)
lassign (resid 5 and name 06) (resid 11 and name HN
assign (resid 5 and name n2) (resid 11 and name 02)
lassign (resid 5 and name HN") (resid 11 and name

assign (resid 5 and name n2) (resid 11 and name n3)
assign (resid 5 and name 06) (resid 11 and name n3)

assign (resid 10 and name n1) (resid 6 and name n3)
assign (resid 10 and name h1) (resid 6 and name n3)
assign (resid 10 and name 06) (resid 6 and name n4)
lassign (resid 10 and name 06) (resid 6 and name HN
assign (resid 10 and name n2) (resid 6 and name 02)
lassign (resid 10 and name HN") (resid 6 and name

assign (resid 10 and name n2) (resid 6 and name n3)
assign (resid 10 and name 06) (resid 6 and name n3)

IAT bastpairs
assign (resid 4 and name nl) (resid 12 and name n3)
assign (resid 4 and name nl) (resid 12 and name h3)

n X-ray structures
s is described in
restraints (per
ring of the

and N1-O2 for A:T

2.87.2.2
1.86 0.2 0.2
281.2.2
Y1.80.2 .2
2.81.2.2

02) 1.79 0.2 0.2
3.58 0.2 0.2
3.630.20.2

2.87.2.2
1.86 0.2 0.2
2.81.2.2
Y1.80.2 .2
2.81.2.2

02) 1.79 0.2 0.2
3.580.2 0.2
3.630.20.2

2.87.2.2
1.86 0.2 0.2
2.81.2.2
Y1.80.2.2
2.81.2.2

02) 1.790.2 0.2
3.580.2 0.2
3.630.2 0.2

2.87.2.2
1.86 0.2 0.2
2.81.2.2
11.80.2 .2
2.81.2.2

02) 1.79 0.2 0.2
3.580.2 0.2
3.630.20.2

292.2.2
1.81.2.2



assign (resid 4 and name n6) (resid 12 and name 04)
assign (resid 4 and name HN") (resid 12 and name o
assign (resid 4 and name h2) (resid 12 and name 02)
assign (resid 4 and name nl) (resid 12 and name 04)
assign (resid 4 and name nl) (resid 12 and name 02)

assign (resid 2 and name nl) (resid 14 and name n3)
assign (resid 2 and name nl) (resid 14 and name h3)
assign (resid 2 and name n6) (resid 14 and name 04)
assign (resid 2 and name HN") (resid 14 and name o
assign (resid 2 and name h2) (resid 14 and name 02)
assign (resid 2 and name nl) (resid 14 and name 04)
assign (resid 2 and name nl) (resid 14 and name 02)

IIGC pairs additional restraints

lassign (resid 15 and name H1') (resid 1 and name H
lassign (resid 15 and name H1") (resid 1 and name O
lassign (resid 15 and name H1) (resid 1 and name H1
lassign (resid 15 and name HN") (resid 1 and name
lassign (resid 13 and name H1") (resid 3 and name H
lassign (resid 13 and name H1") (resid 3 and name O
lassign (resid 13 and name H1) (resid 3 and name H1
lassign (resid 13 and name HN") (resid 3 and name
lassign (resid 5 and name H1") (resid 11 and name H
lassign (resid 5 and name H1") (resid 11 and name O
lassign (resid 5 and name H1) (resid 11 and name H1
lassign (resid 5 and name HN") (resid 11 and name
lassign (resid 10 and name H1") (resid 6 and name H
lassign (resid 10 and name H1") (resid 6 and name O
lassign (resid 10 and name H1) (resid 6 and name H1
lassign (resid 10 and name HN") (resid 6 and name

|

AT pairs additional restraints

lassign (resid 14 and name H1") (resid 2 and name H
lassign (resid 14 and name H1") (resid 2 and name H
lassign (resid 14 and name H3) (resid 2 and name H1
lassign (resid 14 and name O2) (resid 2 and hame H1
lassign (resid 14 and name H1") (resid 2 and name N
lassign (resid 12 and name H1') (resid 4 and name H
lassign (resid 12 and name H1") (resid 4 and name H
lassign (resid 12 and name H3) (resid 4 and name H1
lassign (resid 12 and name O2) (resid 4 and name H1
lassign (resid 12 and name H1") (resid 4 and name N

2.89.2 .2
4)1.870.20.2
2.940.20.2
3.690.20.2
3.670.20.2

292.2.2
1.81.2.2
2.89.2 .2
4)1.870.20.2
2.940.20.2
3.690.20.2
3.670.20.2

1)9.5.1.1
2)7.43.1.1
N5.1.1.1
H1) 4.05.1.1
1)9.5.1.1
2)7.43.1.1
N5.1.1.1
H1)4.05.1.1
1)9.5.1.1
2)7.43.1.1
N5.1.1.1
H1)4.05.1.1
1)95.1.1
2)743.1.1
N5.1.1.1
H1) 4.05.1.1

1)9.25.1.1
2)5.05.1.1
16.65.1.1
N7.22.1.1
1)5.81.1.1
1)9.25.1.1
2)5.05.1.1
16.65.1.1
N7.22.1.1
1)5.81.1.1



C F F$$ $D

evaluate ($bath = $bath - $tempstep)
evaluate ($k_vdw=min($fin_con,$k_vdw*$k_vdwfact))
evaluate ($radius=max($fin_rad,$radius*$radfact))

evaluate ($k_ang = $k_ang*$ang_fac)
evaluate ($k_imp = $k_imp*$imp_fac)

evaluate ($knoe = $knoe*$noe_fac)
evaluate ($knuc = $knuc*$nuc_fac)

evaluate ($ksani = $ksani*$sani_fac)
evaluate ($ksanib = $ksani)

evaluate ($ksanin = $ksani*1.0)
evaluate ($ksanim = $ksani*1.0)
evaluate ($ksaddr = $ksani*1/5)
evaluate ($ksaddb = $ksani*1/8)

{* reset force constants of the dipolar couplings.
xdip class JCH force $ksani end

xdip class JCHB force $ksanib end

xdip class JCNB force $ksanin end

xdip class JCMT force $ksanim end

xdip class JADR force $ksaddr end

xdip class JADB force $ksaddb end

xdip class HABS force $ksani end

xdip class HSIG force $ksani end

constraints
interaction (all) (all)
weights * 1 angles $k_ang improper $k_imp
{* This restores the Van der Waal repulsion energy
{* from passing though each other during the co
{* changes the scaling on the angles and im
end
end

{* Reset van der Waals parameters. *}

parameter
nbonds
cutnb=4.5 rcon=$k_vdw nbxmod=4 repel=$radiu
{* nbxmod is set to 4, because we are using
{* (delphic) potentials for torsion angles.

end
end

noe
scale * $knoe
end

rama
scale $knuc
end

{* This is the radius of *}
{* atoms in the van der *}
{* Waals constraint.  *}

“}

and prevents atoms *}
oling phase. It also *}
propers. *}

s
database *}

*}



CFO &D

lintraresidual test

|

IH1'-H2'

assign (resid 1
0.801 1.202
assign ( resid 2
0.801 1.202
assign ( resid 3
0.801 1.202
assign ( resid 4
0.801 1.202
assign ( resid 5
0.801 1.202
assign ( resid 6
0.801 1.202
assign (resid 7
0.801 1.202
assign (resid 8
0.801 1.202
assign (resid 9
2.300.801 1.8

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

assign ( resid 10 and name H1'

0.801 1.202

assign (resid 11

0.801 1.202

assign ( resid 12

0.801 1.202

assign (resid 13

0.801 1.202

and name H1'

and name H1'

and name H1'

assign ( resid 14 and name H1'

0.801 1.202

assign (resid 15

0.801 1.202
IH1'-H2"
assign (resid 1
0.801 1.202
assign (resid 2
0.801 1.202
assign (resid 3
0.801 1.202
assign ( resid 4
0.801 1.202
assign ( resid 5
0.801 1.202
assign ( resid 6
0.801 1.202
assign ( resid 7
0.801 1.202
assign ( resid 8
0.801 1.202
assign (resid 9
2.300.801 1.8

assign (resid 10 and name H1' ) (resid 10 an

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

) (resid 1
) (resid 2
) (resid 3
) (resid 4
) (resid 5
) (resid 6
) (resid 7
) (resid 8

) (resid 9

) (resid 10 an
) (resid 11 an
) (resid 12 an
) (resid 13 an
) (resid 14 an

) (resid 15 an

) (resid 1
) (resid 2
) (resid 3
) (resid 4
) (resid5
) (resid 6
) (resid 7
) (resid 8

) (resid 9

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

d name H2'

d name H2'

d name H2'

d name H2'

d name H2'

d name H2'

d name H2'

d name H2'

d name H2'

d name H2'

d name H2'

d name H2'

d name H2'

d name H2'

d name H2'

d name H2"

d name H2"

d name H2"

d name H2"

d name H2"

d name H2"

d name H2"

d name H2"

d name H2"

d name H2"

) 2.97
) 2.88
) 2.96
) 2.77
) 2.91
) 3.10
) 3.17

) 2.48

) 2.97
) 2.98
) 2.96
) 2.83
) 2.99

) 2.98

) 2.43
) 2.41
) 2.43
) 2.36
) 2.44
) 2.80
) 2.61

) 3.12

) 2.49



0.801 1.202
assign (resid 11
0.801 1.202
assign (resid 12
0.801 1.202
assign (resid 13
0.801 1.202
assign ( resid 14
0.801 1.202
assign ( resid 15
0.801 1.202
IH1'-H3'

assign ( resid 1
4.49 2.0 1.202
assign ( resid 2
0.801 1.202
assign (resid 3
0.801 1.202
assign (resid 4
0.801 1.202
assign (resid 5
0.801 1.202
assign (resid 6
0.801 1.202
assign (resid 7
3.99 2.0 1.202
assign ( resid 8
0.801 1.202
assign ( resid 9
0.801 1.202
assign ( resid 10
0.801 1.202
assign (resid 11
0.801 1.202
assign ( resid 12
0.801 1.202
assign ( resid 13
0.801 1.202
assign ( resid 14
0.801 1.202
assign ( resid 15
0.801 1.202
IH1'-H4'

assign ( resid 1
0.801 1.202
assign ( resid 2
0.801 1.202
assign ( resid 3
0.801 1.202
assign ( resid 4
0.801 1.202
assign (resid 5
0.801 1.202
assign (resid 6
0.801 1.202
assign (resid 7
0.801 1.202

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

) (resid 11 an
) (resid 12 an
) (resid 13 an
) (resid 14 an

) (resid 15 an

) (resid1l an
) (resid2 an
) (resid 3 an
) (resid4 an
) (resid5 an
) (resid 6 an
) (resid7 an
) (resid8 an
) (resid9 an
) (resid 10 an
) (resid 11 an
) (resid 12 an
) (resid 13 an
) (resid 14 an

) (resid 15 an

) (resid1l an
) (resid2 an
) (resid3 an
) (resid4 an
) (resid5 an
) (resid 6 an

) (resid7 an

d name H2"

d name H2"

d name H2"

d name H2"

d name H2"

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

) 2.35
) 2.44
) 2.45
) 2.37

) 2.40

) 3.70
) 3.66
) 3.58
) 3.58

) 3.78

) 3.63
) 3.56
) 3.77
) 3.68
) 3.61
) 3.60
) 3.75

) 3.82

) 3.43
) 3.35
) 3.26
) 3.26
) 3.20
) 2.95

) 3.61



assign (resid 8 and name H1'
0.801 1.202

assign (resid 9 and name H1'
0.801 1.202

assign (resid 10 and name H1'
0.801 1.202

assign (resid 11 and name H1'
0.801 1.202

assign ( resid 12 and name H1'
0.801 1.202

assign ( resid 13 and name H1'
0.801 1.202

assign ( resid 14 and name H1'
0.801 1.202

assign ( resid 15 and name H1'
0.801 1.202

IH1'-H5'

assign (resid 2 and name H1'
0.801 1.202

assign (resid 8 and name H1'
0.801 1.202

assign ( resid 9 and name H1'
0.801 1.202

IH1'-H5"

assign (resid 8 and name H1'
0.801 1.202

assign ( resid 9 and name H1'
0.801 1.202

IH2'-H3'

assign (resid 1 and name H2'
2902.0 1.202

assign (resid 2 and name H2'
0.801 1.202

assign (resid 3 and name H2'
0.801 1.202

assign (resid 4 and name H2'
0.801 1.202

assign (resid 5 and name H2'
0.801 1.202

assign (resid 6 and name H2'
0.801 1.202

assign ( resid 7 and name H2'
0.801 1.202

assign ( resid 8 and name H2'
0.801 1.202

assign ( resid 9 and name H2'
2.320.801 1.8

assign ( resid 10 and name H2'
0.801 1.202

assign (resid 11 and name H2'
0.801 1.202

assign (resid 12 and name H2'
0.801 1.202

assign ( resid 13 and name H2'
0.801 1.202

assign ( resid 14 and name H2'
0.801 1.202

) (resid 8 an

) (resid9 an

) (resid 10 an
) (resid 11 an
) (resid 12 an
) (resid 13 an
) (resid 14 an

) (resid 15 an

) (resid2 an
) (resid 8 an

) (resid9 an

) (resid 8 an

) (resid9 an

) (resid1l an
) (resid2 an
) (resid 3 an
) (resid4 an
) (resid5 an
) (resid 6 an
) (resid7 an
) (resid8 an
) (resid9 an
) (resid 10 an
) (resid 11 an
) (resid 12 an
) (resid 13 an

) (resid 14 an

d name H4"'
d name H4'
d name H4'
d name H4'
d name H4'
d name H4'
d name H4'

d name H4'

d name H5'
d name H5'

d name H5'

d name H5"

d name H5"

d name H3'
d name H3'
d name H3'
d name H3'
d name H3'
d name H3'
d name H3'
d name H3'
d name H3'
d name H3'
d name H3'
d name H3'
d name H3'

d name H3'

) 3.45
) 3.50
) 3.28
) 3.33
) 3.56
) 3.38
) 3.26

) 3.55

) 4.65
) 4.45

) 4.35

) 4.61

) 4.88

) 2.63
) 2.69
) 2.54
) 2.59
) 2.57
) 2.69

) 2.63

) 2.52
) 2.60
) 2.69
) 2.67

) 2.65



assign (resid 15 and name H2' ) (resid 15 an
3.002.0 1.202

IH2"-H3'

assign (resid 1 and name H2" ) (resid 1 an
3.432.0 1.202

assign (resid 2 and name H2" ) (resid2 an
0.801 1.202

assign (resid 3 and name H2" ) (resid 3 an
0.801 1.202

assign (resid 4 and name H2" ) (resid4 an
0.801 1.202

assign (resid 5 and name H2" ) (resid5 an
0.801 1.202

assign (resid 6 and name H2" ) (resid 6 an
0.801 1.202

assign (resid 7 and name H2" ) (resid 7 an
0.801 1.202

assign (resid 8 and name H2" ) (resid 8 an
0.801 1.202

assign (resid 9 and name H2" ) (resid9 an
2.320.801 1.8

assign ( resid 10 and name H2" ) (resid 10 an
0.801 1.202

assign (resid 11 and name H2" ) (resid 11 an
0.801 1.202

assign (resid 12 and name H2" ) (resid 12 an
0.801 1.202

assign ( resid 13 and name H2" ) (resid 13 an
0.801 1.202

assign ( resid 14 and name H2" ) (resid 14 an
0.801 1.202

assign (resid 15 and name H2" ) (resid 15 an
3.132.0 1.202

IH2'-H5'

assign (resid 1 and name H2' ) (resid1 an
0.801 1.202

lassign (resid 6 and name H2' ) (resid6 a
4.020.801 1.8

assign (resid 8 and name H2' ) (resid8 an
0.801 1.202

assign (resid 9 and name H2' ) (resid9 an
3.380.801 1.8

IH2"-H5'

lassign (resid 6 and name H2" ) (resid 6 a
3.050.801 1.8

assign (resid 8 and name H2" ) (resid 8 an
0.801 1.202

assign (resid 9 and name H2" ) (resid 9 an
3.380.801 1.8

IH2"-H5"

lassign (resid 6 and name H2" ) (resid 6 a
3.050.801 1.8

assign (resid 8 and name H2" ) (resid 8 an
0.801 1.202

assign (resid 9 and name H2" ) (resid9 an
2.760.801 1.8

IH2'-H5"

d name H3' )

d name H3' )
d name H3' )
d name H3' )
d name H3' )
d name H3' )
d name H3' )
d name H3' )
d name H3' )
d name H3' )
d name H3' )
d name H3' )
d name H3' )
d name H3' )
d name H3' )

d name H3' )

d name H5' )
nd name H5' )
d name H5' )

d name H5' )

nd name H5' )
d name H5' )

d name H5' )

nd name H5" )

2.70

2.97

2.96

2.86

2.77

2.82

2.75

2.88

3.02

3.03

2.76

3.00

4.44

4.67

4.67

d name H5" ) 4.20

d name H5" )



assign (resid 1 and name H2' ) (resid 1

0.801 1.202

lassign (resid 6 and name H2' ) (resid 6

4.020.801 1.8
assign (resid 8
0.801 1.202
assign ( resid 9
2.760.801 1.8
IH3'-H4'

assign ( resid 8
0.801 1.202
IH3'-H5'

assign ( resid 8
0.801 1.202
assign ( resid 9
0.801 1.202
IH3'-H5"
assign (resid 8
0.801 1.202
assign (resid 9
0.801 1.202
IH4'-H5'

assign (resid 8
0.801 1.202
assign (resid 9
0.801 1.202
IH4'-H5"
assign ( resid 8
0.801 1.202
assign ( resid 9
0.801 1.202

and name H2'

and name H2'

and name H3'

and name H3'

and name H3'

and name H3'

and name H3'

and name H4'

and name H4'

and name H4'

and name H4'

) (resid 8

) (resid 9

) (resid 8

) (resid 8

) (resid 9

) (resid 8

) (resid 9

) (resid 8

) (resid 9

) (resid 8

) (resid 9

linteresidual test-sugar/sugar interactions

assign ( resid 3
0.801 1.202
assign ( resid 7
0.801 1.5
assign ( resid 2
0.801 1.5
assign ( resid 6
0.801 1.5
assign ( resid 6
0.801 1.0

and name H3'

and name H1'

and name H3'

and name H5

and name H5

) (resid 2
) (resid 6
) (resid 3
) (resid5

) (resid 6

assign ( resid 10 and name H3' ) (resid 9

0.801 1.0
assign ( resid 5
0.801 15
assign (resid 7
0.801 1.0

assign (resid 11 and name H3'

0.801 1.0

assign ( resid 15 and name H3'

0.801 15
assign (resid 7
0.801 1.0

assign (resid 10 and name H4'

0.801 0.5

assign ( resid 10 and name H5'

and name H3'

and name H3'

and name H4'

) (resid 4

) (resid 6

) (resid 10 an

) (resid 14 an

) (resid 6
) (resid 9

) (resid 9

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

d name H5"

) 4.90

nd name H5" )

d name H5"

d name H5"

d name H4'

d name H5'

d name H5'

d name H5"

d name H5"

d name H5'

d name H5'

d name H5"

d name H5"

d name H1'

d name H1'

d name H5

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

) 4.18

)

) 2.76

) 3.24

) 3.15

) 2.83

) 3.38

) 2.47

) 3.44

) 2.41

) 3.86

) 4.83
) 5.66
) 5.83
) 5.83
) 5.50
) 4.76
) 5.97
) 5.34
) 5.12
) 5.57
) 3.75
) 3.37

) 2.52

6A



0.801 0.5

assign (resid 10 and name H5" ) (resid9 an
0.801 0.5

assign (resid5 and name H4' ) (resid4 an
0.801 1.0

assign (resid 11 and name H5" ) (resid 10 an
0.801 0.5

assign (resid 11 and name H5' ) (resid 10 an
0.801 1.0

assign (resid 5 and name H5' ) (resid4 an
0.801 1.0

assign (resid 13 and name H5" ) (resid 12 an
0.801 0.5

assign (resid 13 and name H5' ) (resid 12 an
0.801 0.5

assign (resid 2 and name H5" ) (resid 1 an
0.801 1.0

assign (resid2 and name H5' ) (resid1 an
0.801 1.0

assign (resid 4 and name H5' ) (resid3 an
0.801 1.0

lassign (resid 7 and name H5+ ) (resid 7 a
4.370.801 2.5

lassign (resid 7 and name H5+ ) (resid 7 a
2.570.801 2.0

lassign (resid 7 and name H5+ ) (resid 7 a
3.000.801 2.0

lassign (resid 6 and name H5' ) (resid5 a
3.090.801 2.5

lassign (resid 6 and name H5" ) (resid5 a
3.090.801 2.5

assign (resid 8 and name H5" ) (resid 7 an
0.801 1.0

assign (resid 8 and name H5' ) (resid 7 an
0.801 0.5

assign (resid 9 and name H2' ) (resid 10 an
0.801 2.0

assign (resid 9 and name H2" ) (resid 10 an
0.801 2.0

assign (resid 4 and name H2" ) (resid5 an
0.801 15

assign ( resid 13 and name H2' ) (resid 12 an
0.801 1.0

assign (resid 10 and name H2' ) (resid9 an
0.801 1.0

assign ( resid 10 and name H2" ) (resid9 an
0.801 1.0

assign (resid 3 and name H2" ) (resid 2 an
0.801 1.0

assign (resid 3 and name H2' ) (resid2 an
0.801 1.0

assign (resid 8 and name H4' ) (resid9 an
0.801 1.0

assign (resid 6 and name H2" ) (resid 7 an
0.801 1.0

assign (resid 6 and name H2' ) (resid 7 an
0.801 15

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

nd name H1'

nd name H4'

nd name H3'

nd name H1'

nd name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

) 3.32
) 4.77
) 4.80
) 4.35
) 4.06
) 3.48
) 3.06
) 6.35
) 3.83
) 3.80

)

)

) 5.09
) 3.57
) 4.39
) 4.39
) 5.21
) 5.27
) 451
) 5.24
) 4.59
) 4.34
) 5.28
) 4.47

) 5.92



assign (resid 11 and name H2'
0.801 1.0
assign ( resid 14 and name H2'
0.801 1.5
assign (resid 6 and name H1'
0.801 1.0
assign ( resid 7 and name H4'
0.801 0.5
assign ( resid 7 and name H4'
0.801 15
assign ( resid 4 and name H4'
0.801 1.0
assign ( resid 4 and name H4'
0.801 1.0
assign ( resid 10 and name H5'
0.801 2.0
assign ( resid 10 and name H5'
0.801 2.0

) (resid 10 an
) (resid 15 an
) (resid5 an
) (resid8 an
) (resid8 an
) (resid3 an
) (resid3 an
) (resid9 an

) (resid9 an

assign (resid 7 and name H5+ ) (resid 7 an

0.801 2.0
assign (resid 2 and name H5'
0.801 1.0
assign (resid 2 and name H5'
0.801 0.5

) (resid1 an

) (resid1 an

linteresidual test-base/sugar interactions

assign ( resid 2 and name H2"
0.801 0.5
assign ( resid 2 and name H2'
0.801 1.0
assign ( resid 10 and name H2'
0.801 0.5

) (resid3 an
) (resid3 an

) (resid 11 an

assign (resid 10 and name H2" ) (resid 11 an

0.801 0.5

assign (resid 3 and name H2"
0.801 1.0

assign (resid 3 and name H2'
0.801 1.0

assign (resid 11 and name H2'
0.801 1.0

assign (resid 1 and name H2'
0.801 1.0

assign ( resid 12 and name H5
0.801 0.5

assign (resid 12 and name H5
0.801 1.0

assign ( resid 12 and name H5
0.801 1.0

assign ( resid 14 and name H5
0.801 15

assign ( resid 14 and name H5
0.801 1.0

assign (resid 14 and name H5
0.801 1.0

assign (resid 6 and name H5

0.801 1.0

assign (resid 6 and name H5

0.801 1.0

) (resid3 an
) (resid 3 an
) (resid 11 an
) (resid1 an
) (resid 11 an
) (resid 11 an
) (resid 12 an
) (resid 13 an
) (resid 14 an
) (resid 13 an
) (resid 6 an

) (resid6 an

d name H1'

d name H1'

d name H1'

d name H5"

d name H5'

d name H2'

d name H2"

d name H2'

d name H2"

d name H2'

d name H2'

d name H2"

d name H5

d name H5

d name H5

d name H5

d name H5

d name H5

d name H5

d name H5

d name H5

d name H1'

d name H1'

d name H3'

d name H1'

d name H1'

d name H2"

d name H2'

) 4.64
) 5.50
) 4.71
) 4.32
) 3.68
) 4.27
) 4.84
) 3.25
) 3.25
) 3.43
) 4.79

) 3.35

) 3.41
) 3.67
) 3.63
) 2.89
) 4.98
) 3.59
) 4.02
) 3.95
) 3.43
) 3.90
) 4.97
) 5.45
) 5.00
) 4.27
) 5.31

) 4.20

66



assign (resid 11 and name H5 ) (resid 10 an
0.801 0.5

assign (resid 11 and name H5 ) (resid 11 an
0.801 1.5

assign (resid3 andname H5 ) (resid2 an
0.801 1.0

assign (resid 3 and name H1' ) (resid2 an
0.801 1.0

assign ( resid 10 and name H1
0.801 1.0

assign ( resid 10 and name H1' ) (resid 11 an
0.801 1.0

assign (resid 1 and name H1' ) (resid1 an
0.801 1.0

assign (resid 6 and name H2' ) (resid6 an
0.801 1.202

assign (resid 6 and name H2" ) (resid 6 an
0.801 1.202

assign (resid5 and name H2' ) (resid6 an
0.801 1.202

assign (resid 5 and name H2" ) (resid 6 an
0.801 1.202

assign (resid 13 and name H2" ) (resid 14 an
0.801 1.202

assign (resid 13 and name H2' ) (resid 14 an
0.801 1.202

assign ( resid 14 and name H2" ) (resid 14 an
0.801 1.202

assign ( resid 14 and name H2' ) (resid 14 an
0.801 1.202

assign ( resid 14 and name H5 ) (resid 14 an
0.801 1.202

assign ( resid 12 and name H5 ) (resid 12 an
0.801 1.202

assign (resid 3 and name H2' ) (resid3 an
0.801 1.202

assign (resid 3 and name H2" ) (resid 3 an
0.801 1.202

assign (resid 2 and name H2' ) (resid3 an
0.801 1.202

assign (resid 2 and name H2" ) (resid 3 an
0.801 1.202

assign ( resid 10 and name H2' ) (resid 11 an
0.801 1.202

assign (resid 11 and name H2' ) (resid 11 an
0.801 1.202

assign (resid 12 and name H5 ) (resid 11 an
0.801 1.202

assign (resid 1 and name H2' ) (resid1 an
0.801 1.202

assign (resid 1 and name H2" ) (resid 1 an
0.801 1.202

assign (resid 13 and name H2" ) (resid 13 an
0.801 1.202

assign (resid 12 and name H2" ) (resid 13 an
0.801 1.202

assign (resid 12 and name H2' ) (resid 13 an

) (resid9 an

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H5

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H8

d name H8

d name H8

) 3.53
) 6.03
) 4.96
) 4.28
) 4.17
) 4.28
) 5.16
) 2.10
) 2.65
) 2.74
) 2.62
) 2.75
) 3.14
) 2.86
) 2.22
) 2.47
) 2.48
) 2.25
) 2.86
) 3.19
) 2.67
) 3.26
) 2.28
) 2.28
) 2.48
) 3.47
) 3.21
) 3.00

) 3.29

6>



0.801 1.202

assign (resid 14 and name H2' ) (resid 15 an
0.801 1.202

assign (resid 14 and name H5 ) (resid 13 an
0.801 1.202

linteresidual test-resid7 aromatic interactions
assign (resid 6 and name H2' ) (resid7 an
0.801 1.202

assign (resid 6 and name H2" ) (resid 7 an
0.801 1.202

assign (resid 7 and name H2" ) (resid 7 an
0.801 1.202

linteresidual test-resid9 aromatic interactions
lassign (resid 8 and name H2" ) (resid9 a
5.520.801 1.5

lassign (resid 8 and name H2' ) (resid9 a
5.710.801 15

linteresidual test-resid10 aromatic interactions
assign (resid 10 and name H2" ) (resid 10 an
0.801 1.202

linteresidual test-resid4 aromatic interactions
assign (resid 3 and name H2' ) (resid4 an
0.801 1.202

assign (resid 3 and name H2" ) (resid4 an
0.801 1.202

assign (resid 4 and name H2' ) (resid4 an
0.801 1.202

assign (resid 4 and name H2" ) (resid4 an
0.801 1.202

linteresidual test-resid2 aromatic interactions
assign (resid 2 and name H2" ) (resid 2 an
0.801 1.202

assign (resid 2 and name H2' ) (resid2 an
0.801 1.202

assign (resid 1 and name H2" ) (resid 2 an
0.801 1.202

assign (resid 1 and name H2' ) (resid2 an
0.801 1.202

linteresidual test-residé aromatic interactions
assign (resid 6 and name H1' ) (resid6 an
0.801 1.202

assign (resid5 and name H1' ) (resid6 an
0.801 1.0

lassign (resid 6 and name H5 ) (resid6 a
2.64 0.801 1.202

assign (resid 5 and name H3' ) (resid6 an
0.801 1.202

assign (resid 6 and name H3' ) (resid6 an
0.801 1.202

assign (resid 5 and name H4' ) (resid6 an
0.801 2.0

assign (resid 6 and name H4' ) (resid6 an
0.801 1.0

lassign (( resid 6 and name H5+) or (resid 7 a
resid 6 and name H6 ) 3.660.801 1.8
linteresidual test-resid14 aromatic interactions
assign ( resid 13 and name H1' ) (resid 14 an

dname H8 ) 3.44

dname H8 ) 3.01

dname H8 ) 3.36
d name H8 ) 2.97

d name H8 ) 3.50

nd name H8 )

nd name H8 )

dname H8 ) 2.85

dname H8 ) 3.24
dname H8 ) 2.96
dname H8 ) 2.24

dname H8 ) 2.96

dname H8 ) 2.94
d name H8 ) 2.33
dname H8 ) 3.16

dname H8 ) 3.24

dname H6 ) 3.76
d name H6 ) 4.04
nd name H6 )

dname H6 ) 3.73
dname H6 ) 3.25
dname H6 ) 6.74
dname H6 ) 4.77

nd name H5+) ) (

dname H6 ) 3.69



0.801 1.0

assign (resid 14 and name H1' ) (resid 14 an
0.801 1.0

assign (resid 13 and name H3' ) (resid 14 an
0.801 1.0

assign (resid 14 and name H3' ) (resid 14 an
0.801 1.202

linteresidual test-resid3 aromatic interactions
assign (resid 2 and name H1' ) (resid3 an
0.801 1.202

assign (resid 3 and name H1' ) (resid3 an
0.801 1.202

assign (resid3 and name H5 ) (resid3 an
0.801 1.202

assign (resid 2 and name H3' ) (resid3 an
0.801 1.0

linteresidual test-resid12 aromatic interactions
assign (resid 11 and name H1' ) (resid 12 an
0.801 1.0

assign (resid 12 and name H1' ) (resid 12 an
0.801 1.202

assign (resid 12 and name H3' ) (resid 12 an
0.801 1.202

linteresidual test-resid15 aromatic interactions
assign (resid 15 and name H1' ) (resid 15 an
0.801 1.0

assign ( resid 14 and name H3' ) (resid 15 an
0.801 1.0

assign ( resid 15 and name H3' ) (resid 15 an
0.801 1.202

linteresidual test-resid9 aromatic interactions
assign (resid9 and name H1' ) (resid9 an
0.801 1.202

lassign (resid 8 and name H1' ) (resid9 a
4.750.801 1.0

assign (resid9 and name H3' ) (resid9 an
0.801 1.0

assign (resid9 and name H4' ) (resid9 an
0.801 1.0

assign (resid 10 and name H5' ) (resid9 an
0.801 1.0

assign ( resid 10 and name H5" ) (resid9 an
0.801 15

assign (resid 9 and name H5' ) (resid9 an
0.801 1.0

assign (resid 9 and name H5" ) (resid 9 an
0.801 1.0

assign (resid 8 and name H5" ) (resid 9 an
0.801 1.0

assign (resid 8 and name H5' ) (resid9 an
0.801 1.0

assign (resid 8 and name H4' ) (resid9 an
0.801 1.0

linteresidual test-resid7 aromatic interactions
assign (resid 6 and name H1' ) (resid 7 an
0.801 1.0

assign (resid 6 and name H6 ) (resid 7 an

dname H6 ) 3.65
dname H6 ) 4.06

dname H6 ) 3.35

d name H3 ) 3.60
d name H3 ) 3.67
d name H3 ) 2.69

d name H3 ) 4.43

dname H6 ) 4.11
dname H6 ) 3.63

dname H6 ) 3.34

dname H8 ) 4.04
d name H8 ) 4.69

d name H8 ) 3.78

dname H8 ) 2.92
nd name H8 )

d name H8 ) 3.83
dname H8 ) 5.24
dname H8 ) 4.62
d name H8 ) 6.32
d name H8 ) 4.38
dname H8 ) 3.35
d name H8 ) 5.10
d name H8 ) 4.64

dname H8 ) 3.81

d name H8 ) 4.93

dname H8 ) 4.94

6C



0.801 1.0

assign (resid 7 and name H1' ) (resid 7 an
0.801 1.0

assign (resid 7 and name H3' ) (resid 7 an
0.801 1.0

assign (resid 6 and name H3' ) (resid 7 an
0.801 1.0

lassign (resid 7 and name H5+ ) (resid 7 a
3.940.801 1.8

linteresidual test-resid10 aromatic interactions
assign (resid 11 and name H6 ) (resid 10 an
0.801 1.202

assign ( resid 10 and name H1' ) (resid 10 an
0.801 1.0

assign (resid 11 and name H5 ) (resid 10 an
0.801 1.0

assign (resid 10 and name H3' ) (resid 10 an
0.801 1.0

linteresidual test-resid8 aromatic interactions
assign (resid 7 and name H2' ) (resid 8 an
0.801 1.202

assign (resid 7 and name H2" ) (resid 8 an
0.801 1.202

assign (resid 8 and name H2" ) (resid 8 an
0.801 1.202

assign (resid 8 and name H2' ) (resid8 an
0.801 1.202

assign (resid 8 and name H1' ) (resid8 an
0.801 1.202

assign (resid 7 and name H1' ) (resid8 an
0.801 1.202

assign (resid 7 and name H3' ) (resid8 an
0.801 1.0

assign (resid 8 and name H3' ) (resid8 an
0.801 1.0

assign (resid 7 and name H4' ) (resid9 an
0.801 15

assign (resid 8 and name H4' ) (resid 8 an
0.801 1.0

assign (resid 8 and name H5" ) (resid 8 an
0.801 1.202

assign (resid 8 and name H5' ) (resid8 an
0.801 1.202

linteresidual test-resid5 aromatic interactions
assign (resid6 and name H6 ) (resid5 an
0.801 1.0

assign (resid4 and name H1' ) (resid5 an
0.801 1.202

assign (resid5 and name H1' ) (resid5 an
0.801 1.0

assign (resid 4 and name H3' ) (resid5 an
0.801 1.0

assign (resid6 andname H5 ) (resid5 an
0.801 1.202

assign (resid5 and name H3' ) (resid5 an
0.801 1.202

assign (resid 5 and name H4' ) (resid5 an

d name H8 ) 3.80
dname H8 ) 3.69
dname H8 ) 4.84

nd name H8 )

d name H8 ) 5.07
d name H8 ) 4.30
d name H8 ) 4.64

dname H8 ) 3.99

dname H8 ) 3.14
d name H8 ) 2.67
d name H8 ) 3.47
d name H8 ) 2.82
d name H8 ) 3.52
d name H8 ) 3.29
dname H8 ) 4.38
d name H8 ) 4.50
d name H2 ) 5.00
dname H8 ) 4.43
dname H8 ) 4.36

d name H8 ) 4.01

d name H8 ) 4.63
d name H8 ) 3.57
dname H8 ) 3.91
dname H8 ) 4.30
d name H8 ) 3.53
dname H8 ) 3.49

dname H8 ) 4.41

6F



0.801 1.0

assign (resid 5 and name H5" ) (resid5 an
0.801 1.0

assign (resid5 and name H5' ) (resid5 an
0.801 1.0

linteresidual test-resid11 aromatic interactions
assign ( resid 12 and name H6 ) (resid 11 an
0.801 1.0

assign (resid 11 and name H1' ) (resid 11 an
0.801 1.202

assign ( resid 10 and name H1' ) (resid 11 an
0.801 1.202

assign (resid 11 and name H5 ) (resid 11 an
0.801 1.202

assign ( resid 10 and name H3' ) (resid 11 an
0.801 1.202

assign (resid 11 and name H3' ) (resid 11 an
0.801 1.202

assign (resid 10 and name H4' ) (resid 11 an
0.801 1.0

assign (resid 11 and name H4' ) (resid 11 an
0.801 1.0

assign (resid 11 and name H5" ) (resid 11 an
0.801 1.202

assign (resid 11 and name H5' ) (resid 11 an
0.801 1.202

linteresidual test-resid1 aromatic interactions
assign (resid1 andnameH5 ) (resid1l an
0.801 1.202

assign (resid 1 and name H1' ) (resid1 an
0.801 1.202

assign (resid 1 and name H3' ) (resid1 an
0.801 1.202

assign (resid 1 and name H4' ) (resid1 an
0.801 1.0

assign (resid 1 and name H5" ) (resid 1 an
0.801 1.202

assign (resid 1 and name H5' ) (resid1l an
0.801 1.202

linteresidual test-resid13 aromatic interactions
assign ( resid 13 and name H1' ) (resid 13 an
0.801 1.0

assign (resid 12 and name H1' ) (resid 13 an
0.801 1.0

assign ( resid 13 and name H3' ) (resid 13 an
0.801 1.202

assign (resid 12 and name H1' ) (resid 13 an
0.801 1.0

assign (resid 13 and name H4' ) (resid 13 an
0.801 1.0

linteresidual test-resid4 aromatic interactions
assign (resid 4 and name H1' ) (resid4 an
0.801 1.0

assign (resid 3 and name H1' ) (resid4 an
0.801 1.0

assign (resid 4 and name H3' ) (resid4 an
0.801 1.202

d name H8

d name H8

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H6

d name H8

d name H8

d name H8

d name H8

d name H8

d name H8

d name H8

d name H8

) 4.59

) 4.01

) 4.24
) 3.42
) 3.09
) 2.62
) 3.97
) 3.40
) 5.27
) 4.02
) 3.63

) 3.40

) 2.83
) 3.50
) 3.57
) 4.26
) 3.67

) 3.60

) 3.91
) 4.15
) 3.67
) 4.16

) 5.15

) 3.91
) 4.24

) 3.55

6J



assign (resid 3 and name H3' ) (resid4 an
0.801 1.0

assign (resid 4 and name H4' ) (resid4 an
0.801 1.0

assign (resid 4 and name H5" ) (resid4 an
0.801 1.202

assign (resid 4 and name H5' ) (resid4 an
0.801 1.202

linteresidual test-resid2 aromatic interactions
assign (resid3 and name H6 ) (resid2 an
0.801 1.0

assign (resid2 and name H1' ) (resid2 an
0.801 1.0

assign (resid 1 and name H1' ) (resid2 an
0.801 1.0

assign (resid3 andname H5 ) (resid2 an
0.801 1.0

assign (resid 2 and name H3' ) (resid2 an
0.801 1.0

assign (resid 1 and name H3' ) (resid2 an
0.801 1.0

assign (resid 2 and name H4' ) (resid2 an
0.801 1.0

assign (resid 2 and name H5" ) (resid 2 an
0.801 1.0

assign (resid 2 and name H5' ) (resid2 an
0.801 1.0

assign (resid 1 and name H4' ) (resid2 an
0.801 15

linteresidual test-attempts

assign (resid 7 and name HN' ) (resid9 an
0.801 1.0

assign (resid 7 and name HN' ) (resid 9 an
0.801 1.0

d name H8

d name H8

d name H8

d name H8

d name H8

d name H8

d name H8

d name H8

d name H8

d name H8

d name H8

d name H8

d name H8

d name H8

) 4.15
) 5.01
) 4.08

) 3.92

) 4.52
) 4.04
) 5.00
) 4.29
) 3.81
) 4.31
) 5.03
) 4.25
) 4.28

) 6.41

d name HN" ) 2.60

d name H8

) 3.20

6S
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$1

C( D5

nonbonded C10
nonbonded H13
nonbonded N13
nonbonded C16
nonbonded C14
nonbonded N12
nonbonded H11
nonbonded O10
nonbonded 015
nonbonded H18
nonbonded 019
nonbonded P12
nonbonded 013

C $ $D5

restraints plane
group

0.0903
0.0498
0.1592
0.0903
0.0903
0.1592
0.0498
0.2342
0.2342
0.0498
0.2342

0.1 3.53273

0.2342

3.43273
2.13273
2.73273
3.43273
3.43273
2.73273
2.13273
2.63273
2.63273
2.13273
2.63273
0.1
2.63273

select= ((resid 15 and (name n1 or name c6 or nam
(resid 1 and (name n3)))

weight=80.0
end

group

select= ((resid 2 and (name nl or name c6 or name
(resid 14 and (name n3)))

weight=50.0
end

Igroup

! select= ((resid 13 and (name nl or name c6 or na
! (resid 3 and (name n3)))

i weight=20.0
l'end

group

! select= ((resid 4 and (name nl or name c6 or nam
! (resid 12 and (name n3)))

i weight=20.0
l'end

group

select= ((resid 5 and (name nl or name c6 or name
(resid 11 and (name n3)))

weight=20.0
end

group

select= ((resid 10 and (name nl or name c6 or nam
(resid 6 and (name n3)))

weight=20.0

0.0903
0.0498
0.1592
0.0903
0.0903
0.1592
0.0498
0.2342
0.2342
0.0498
0.2342
3.53273
0.2342

3.432
2.132
2.732
3.432
3.432
2.732
2.132
2.632
2.632
2.132
2.632

2.632

e c2)) or

c2)) or

me c2)) or

e c2)) or

c2)) or

e c2))or

>A



end

lgroup
! select= ((resid 9 and (hame nl1 or name c6 or nam e c2))or
! (resid 7 and (name n3)))
! weight=20.0
I'end
group
select= ((resid 15 and (name n1)) or
(resid 1 and (name n3 or name c2 or n ame c4)))
weight=80.0
end
group
select= ((resid 2 and (name n1)) or
(resid 14 and (name n3 or name c2 or name c4)))
weight=50.0
end
lgroup
! select= ((resid 13 and (name n1)) or
! (resid 3 and (name n3 or name c2 or name c4)))
! weight=20.0
I'end
Igroup
! select= ((resid 4 and (name n1)) or
! (resid 12 and (name n3 or name c2 or name c4)))
! weight=20.0
' end
group
select= ((resid 5 and (name n1)) or
(resid 11 and (name n3 or name c2 or name c4)))
weight=20.0
end
group
select= ((resid 10 and (name nl)) or
(resid 6 and (name n3 or name c2 or n ame c4)))
weight=20.0
end
Igroup
! select= ((resid 9 and (name n1)) or
! (resid 7 and (name n3 or name c2 or name c4)))
I weight=20.0
I'end

Iplanarity for end base pairs
group

select= ((resid 15 and (name n1 or name c6 or nam e c2)) or
(resid 1 and (name n3 or name c2 or n ame c4)))
weight=40.0

end



C$FS$F F3! D5

{* Setting the two strands to different SEGIDs is n
{* DNA oriented pairs potential correctly. If the S

{* both strands (including both set to ") and the

{* a consecutive manner (i.e. strand 1 is residues
{* is residues 13 to 24, the database will interpre

{* residue 12 and expect adjacent interactions betw
{* is solved by setting the SEGIDs different.

lvector identify (store9) (segid DNA1 or segid DNA2

vector do (ustring = ") (all)
vector do (ustring = "DNA2") (segid DNA1)
vector do (ustring = "DNAL1") (segid DNA2)

vector do (store4 = 0) (all)

{* Each Watson-Crick basepair is identified here. T
{* Oriented pairs database.

vector do (store4 = 15) (resid 1)

vector do (store4 = 14) (resid 2)

lvector do (store4 = 13) (resid 3)

lvector do (store4 = 12) (resid 4)

vector do (store4 = 11) (resid 5)

vector do (store4 = 10) (resid 6)

vector do (store4 = 6) (resid 10)
vector do (store4 = 5) (resid 11)
lvector do (store4 = 4) (resid 12)
lvector do (store4 = 3) (resid 13)
vector do (store4 = 2) (resid 14)
vector do (store4 = 1) (resid 15)

set echo off message off end
orient
nres 10000
residues 10000
maxgau 128
{* shape quartic *}
{* Both options for database refinement. In this
{* work better. *}
shape gaussian
scale 0.3

{* @DNA_DNA_PAIRS:dna_dna_quarts_combo_res23.tbl

@DNA_DNA_PAIRS:dna_gaussians.tbl
end
set echo on message on end

@DNA_DNA_PAIRS:dna_gaussians_bases_setup.tbl

{* This setup script appears to be OK for both the
“}
{* Gaussian potential. *}

lvector do (segid = ") (segid DNA1)
lvector do (segid = ") (segid DNA2)

ecessary to use the *}
EGID is the same for *}
bases are numbered in *}
1to 12 and strand 2 *}
te residue 13 as 3' *}
een them. This problem*}

“}

his is necessary for the *}

3

case, gaussians seem to *}

*}

quartic potential and the

>6



C&$F % & D5

These restraints are derived from high-resolutio
individual basepairs. The use of these restraint

al. EMBO (2000) 19(11):2615-2628. Two of these
are cross-hydrogen bond in order to prevent shea
are 06-N3 and N2-N3 for G:C basepairs and N1-O4

IGC basepairs

assign (resid 15 and name n1) (resid 1 and name n3)
assign (resid 15 and name h1) (resid 1 and name n3)
assign (resid 15 and name 06) (resid 1 and name n4)
lassign (resid 15 and name 06) (resid 1 and name HN
assign (resid 15 and name n2) (resid 1 and name 02)
lassign (resid 15 and name HN") (resid 1 and name
assign (resid 15 and name n2) (resid 1 and name n3)
assign (resid 15 and name 06) (resid 1 and name n3)

lassign (resid 13 and name n1) (resid 3 and name n3
lassign (resid 13 and name h1) (resid 3 and name n3
lassign (resid 13 and name 06) (resid 3 and name n4
llassign (resid 13 and name 06) (resid 3 and name H
lassign (resid 13 and name n2) (resid 3 and name 02
Nassign (resid 13 and name HN") (resid 3 and name
lassign (resid 13 and name n2) (resid 3 and name n3
lassign (resid 13 and name 06) (resid 3 and name n3

assign (resid 5 and name n1) (resid 11 and name n3)
assign (resid 5 and name h1l) (resid 11 and name n3)
assign (resid 5 and name 06) (resid 11 and name n4)
lassign (resid 5 and name 06) (resid 11 and name HN
assign (resid 5 and name n2) (resid 11 and name 02)
lassign (resid 5 and name HN") (resid 11 and name

assign (resid 5 and name n2) (resid 11 and name n3)
assign (resid 5 and name 06) (resid 11 and name n3)

assign (resid 10 and name n1) (resid 6 and name n3)
assign (resid 10 and name h1) (resid 6 and name n3)
assign (resid 10 and name 06) (resid 6 and name n4)
lassign (resid 10 and name 06) (resid 6 and name HN
assign (resid 10 and name n2) (resid 6 and name 02)
lassign (resid 10 and name HN") (resid 6 and name

assign (resid 10 and name n2) (resid 6 and name n3)
assign (resid 10 and name 06) (resid 6 and name n3)

AT bastpairs

lassign (resid 4 and name nl) (resid 12 and name n3
lassign (resid 4 and name n1) (resid 12 and name h3
lassign (resid 4 and name n6) (resid 12 and name 04
lassign (resid 4 and name HN") (resid 12 and name
lassign (resid 4 and name h2) (resid 12 and name 02
lassign (resid 4 and name nl) (resid 12 and name 04
lassign (resid 4 and name n1) (resid 12 and name 02

assign (resid 2 and name n1l) (resid 14 and name n3)
assign (resid 2 and name n1) (resid 14 and name h3)
assign (resid 2 and name n6) (resid 14 and name 04)
assign (resid 2 and name HN") (resid 14 and name o
assign (resid 2 and name h2) (resid 14 and name 02)
assign (resid 2 and name n1l) (resid 14 and name 04)
assign (resid 2 and name n1) (resid 14 and name 02)

n X-ray structures of the
s is described in Huang et
restraints (per basepair)
ring of the basepair. These

and N1-O2 for A:T basepairs.

2.87.2.2
1.86 0.2 0.2
2.81.2 .2
11.80.2 .2
2.81.2 .2
02)1.790.20.2
3.58 0.2 0.2
3.630.20.2

)2.87 .2 .2

) 1.86 0.2 0.2
)2.81.2 .2

N') 1.80 .2 .2
)2.81.2 .2
02)1.790.20.2
)3.58 0.2 0.2
)3.630.2 0.2

2.87.2 .2
1.86 0.2 0.2
2.81.2 .2
11.80.2 .2
2.81.2 .2
02)1.790.2 0.2
3.580.2 0.2
3.630.20.2

2.87 .2 .2
1.86 0.2 0.2
2.81.2 .2
11.80.2 .2
2.81.2 .2
02)1.790.2 0.2
3.58 0.2 0.2
3.630.20.2

)2.92 .2 .2
)1.81.2 .2
)2.89 .2 .2

04) 1.87 0.2 0.2
)2.940.2 0.2
)3.690.2 0.2
)3.670.2 0.2

292 .2.2
181.2.2
2.89.2.2
4)1.870.20.2
2940202
3.690.20.2
3.670.20.2

>>



CFO &D5

lintraresidual test

|
IH1'-H2'
assign (resid 1
0.801 1.202
assign (resid 2
0.801 1.8
assign (resid 4
0.801 1.8
assign (resid 5
0.801 1.202
assign (resid 6
0.801 1.202
assign (resid 7
0.801 1.202
assign (resid 8
0.801 1.202
assign (resid 9
0.801 1.202

assign (resid 10

0.801 1.202

assign (resid 11

0.801 1.202

assign (resid 12

0.801 1.8

assign (resid 13

0.801 1.202

assign (resid 14

0.801 1.202

assign (resid 15

0.801 1.202
IH1'-H2"
assign (resid 1
0.801 1.202
assign (resid 2
0.801 1.8
assign (resid 4
0.801 1.8
assign (resid 5
0.801 1.202
assign (resid 6
0.801 1.202
assign (resid 7
0.801 1.202
assign (resid 8
0.801 1.202
assign (resid 9
0.801 1.202

assign (resid 10

0.801 1.202

assign (resid 11

0.801 1.202

assign (resid 12

0.801 1.8

assign (resid 13

0.801 1.202

assign (resid 14

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

) (resid1 an
) (resid2 an
) (resid4 an
) (resid5 an
) (resid6 an
) (resid7 an
) (resid8 an
) (resid9 an
) (resid 10 an
) (resid 11 an
) (resid 12 an
) (resid 13 an
) (resid 14 an

) (resid 15 an

) (resid1 an
) (resid2 an
) (resid4 an
) (resid5 an
) (resid6 an
) (resid7 an
) (resid8 an
) (resid9 an
) (resid 10 an
) (resid 11 an
) (resid 12 an
) (resid 13 an

) (resid 14 an

d name H2' ) 3.20
d name H2' ) 2.34
d name H2' ) 2.57
d name H2' ) 3.20
d name H2' ) 2.86
d name H2' ) 2.75
d name H2' ) 3.11
d name H2' ) 3.04
d name H2' ) 2.62
d name H2' ) 2.94
d name H2' ) 2.25
d name H2' ) 2.81
d name H2' ) 2.81

d name H2' ) 2.92

d name H2" ) 2.69
d name H2" ) 2.34
d name H2" ) 2.58
d name H2" ) 2.85
d name H2" ) 2.36
d name H2" ) 2.34
d name H2" ) 2.40
d name H2" ) 2.65
d name H2" ) 2.44
d name H2" ) 2.83
d name H2" ) 2.25
d name H2" ) 2.46

d name H2" ) 2.40



0.801 1.202

assign (resid 15 and name H1' ) (resid 15 an

0.801 1.202
IH1-H3'

assign (resid 1

2.0 1.202

assign (resid 2

0.801 1.202

assign (resid 4

0.801 1.202

assign (resid 5

0.801 1.202

assign (resid 6

0.801 1.202

assign (resid 7

0.801 1.202

assign (resid 8

0.801 1.202

assign (resid 9

0.801 1.202

assign (resid 10

0.801 1.202

assign (resid 11

2.0 1.202

assign (resid 12

0.801 1.202

assign (resid 13

0.801 1.202

assign (resid 14

0.801 1.202

assign (resid 15

0.801 1.202
IH1'-H4'

assign (resid 1

0.801 1.202

assign (resid 2

0.801 1.202

assign (resid 4

2.0 1.202

assign (resid 5

0.801 1.202

assign (resid 6

0.801 1.202

assign (resid 7

0.801 1.202

assign (resid 8

0.801 1.202

assign (resid 9

0.801 1.202

assign (resid 11

0.801 1.202

assign (resid 12

0.801 1.202

assign (resid 13

0.801 1.202

assign (resid 14

0.801 1.202

assign (resid 15

0.801 1.202
IH1'-H5'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

) (resid 1
) (resid 2
) (resid 4
) (resid5
) (resid 6
) (resid 7
) (resid 8

) (resid9

an

an

an

an

an

an

an

an

and name H1' ) (resid 10 an

and name H1' ) (resid 11
and name H1' ) (resid 12
and name H1' ) (resid 13
and name H1' ) (resid 14

and name H1' ) (resid 15

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

and name H1'

) (resid 1
) (resid 2
) (resid 4
) (resid5
) (resid 6
) (resid7
) (resid 8

) (resid9

an

an

an

an

an

an

an

an

and name H1' ) (resid 11 an

and name H1' ) (resid 12 an

and name H1' ) (resid 13 an

and name H1' ) (resid 14 an

and name H1' ) (resid 15 an

d name H2" ) 2.39

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

) 5.16
) 3.85
) 3.87
) 3.31
) 3.81
) 3.83
) 3.83
) 3.33
) 3.68
) 4.95
) 3.57
) 3.52
) 3.81

) 3.87

) 3.29
) 3.09
) 4.12
) 3.72
) 2.83
) 3.05
) 3.26
) 2.98
) 3.08
) 3.05
) 3.10
) 3.21

) 3.25

>C



assign (resid 4
0.801 1.202
assign (resid 6
3.2 1.202
assign (resid 8
0.801 1.202
assign (resid 9
0.801 1.202

and name H1'

and name H1'

and name H1'

and name H1'

assign (resid 12 and name H1'

2.0 1.202
IH1'-H5"
assign (resid 4
0.801 2.202
assign (resid 6
3.2 2.202
assign (resid 8
0.801 2.202
assign (resid 9
0.801 2.202

and name H1'

and name H1'

and name H1'

and name H1'

assign (resid 12 and name H1'

2.0 1.202
IH2'-H3'
assign (resid 1
0.801 1.202
assign ( resid 2
0.801 1.8
assign (resid 4
0.801 1.8
assign (resid 5
0.801 1.202
assign ( resid 6
0.801 1.202
assign (resid 7
0.801 1.202
assign (resid 8
0.801 1.202
assign (resid 9
0.801 1.202

assign (resid 10

0.801 1.202

assign (resid 11

0.801 1.202

assign (resid 12

0.801 1.8

assign (resid 13

0.801 1.202

assign (resid 14

0.801 1.202

assign (resid 15

1.202

IH2"-H3'
assign (resid 1
0.801 1.202
assign ( resid 2
0.801 1.8
assign (resid 4
0.801 1.8
assign (resid 5
0.801 1.202
assign ( resid 6

and name H2'

and name H2'

and name H2'

and name H2'

and name H2'

and name H2'

and name H2'

and name H2'

and name H2'

and name H2'

and name H2'

and name H2'

and name H2'

and name H2'

) (resid4 an
) (resid6 an
) (resid8 an
) (resid9 an

) (resid 12 an

) (resid4 an
) (resid6 an
) (resid8 an
) (resid9 an

) (resid 12 an

) (resid1l an
) (resid2 an
) (resid4 an
) (resid5 an
) (resid6 an
) (resid7 an
) (resid8 an
) (resid9 an
) (resid 10 an
) (resid 11 an
) (resid 12 an
) (resid 13 an
) (resid 14 an

) (resid 15 an

and name H2" ) (resid1 an

and name H2" ) (resid2 an

and name H2" ) (resid4 an

and name H2" ) (resid5 an

and name H2" ) (resid 6 an

d name H5' ) 4.31
d name H5' ) 2.40
d name H5' ) 3.09
d name H5' ) 4.08

d name H5' ) 4.95

d name H5" ) 5.51
d name H5" ) 2.40
d name H5" ) 3.11
d name H5" ) 4.26

d name H5" ) 4.95

d name H3' ) 2.58
d name H3' ) 2.37
d name H3' ) 2.29
d name H3' ) 2.93
d name H3' ) 2.53
d name H3' ) 2.34
d name H3' ) 2.68
d name H3' ) 2.59
d name H3' ) 2.48
d name H3' ) 3.07
d name H3' ) 2.50
d name H3' ) 2.70

d name H3' ) 2.71

d name H3' ) 2.97 2.0

d name H3' ) 2.68
d name H3' ) 2.37
d name H3' ) 2.29
d name H3' ) 2.99

d name H3' ) 2.78



0.801 1.202

assign (resid 7 and name H2" ) (resid 7 an

0.801 1.202

assign (resid 8 and name H2" ) (resid 8 an

0.801 1.202

assign (resid 9 and name H2" ) (resid9 an

12 1.8

assign (resid 10 and name H2" ) (resid 10 an

0.801 1.202

assign (resid 11 and name H2" ) (resid 11 an

0.801 1.202

assign (resid 12 and name H2" ) (resid 12 an

0.801 1.8

assign ( resid 13 and name H2"

0.801 1.202

assign ( resid 14 and name H2"

0.801 1.202

assign ( resid 15 and name H2"

1.2 1.202

IH2'-H4'

assign (resid 2 and name H2
0.801 1.8

assign (resid 4 and name H2
12138

assign (resid 5 and name H2
0.801 1.202

assign (resid 6 and name H2
0.801 1.202

assign (resid 7 and name H2
0.801 1.202

assign (resid 9 and name H2
0.801 1.202

assign (resid 11 and name H2' ) (resid 11 an

0.801 1.202

assign (resid 12 and name H2' ) (resid 12 an

0.801 1.8

assign (resid 13 and name H2' ) (resid 13 an

0.801 1.202

assign (resid 14 and name H2' ) (resid 14 an

0.801 1.202

assign (resid 15 and name H2' ) (resid 15 an

0.801 1.202

IH2"-H4'

assign (resid 2 and name H2
0.801 1.8

assign (resid 4 and name H2
1218

assign (resid 5 and name H2
0.801 1.202

assign (resid 6 and name H2
0.801 1.202

assign (resid 7 and name H2
0.801 1.202

") (resid 2
") (resid4
") (resid5
") (resid 6
") (resid7

") (resid 9

") (resid 2
") (resid 4
") (resid5
") (resid 6

") (resid 7

) (resid 13 an
) (resid 14 an

) (resid 15 an

an

an

an

an

an

an

an

an

an

an

an

assign (resid 9 and name H2" ) (resid9 an

0.801 1.202

assign (resid 11 and name H2" ) (resid 11 an

0.801 1.202

assign (resid 12 and name H2" ) (resid 12 an

0.801 1.8

assign (resid 13 and name H2" ) (resid 13 an

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H3'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

d name H4'

) 2.46
) 3.00
) 3.94
) 2.57
) 3.30
) 250
) 2.77
) 2.78

) 3.48

) 3.65
) 471
) 3.88
) 3.84
) 3.56
) 3.86
) 4.12
) 2.93
) 3.56
) 3.53

) 3.70

) 3.65
) 471
) 4.03
) 4.01
) 3.84
) 3.85
) 4.32
) 2.93

) 3.87

>J



0.801 1.202

assign (resid 14 and name H2" ) (resid 14 an

0.801 1.202

assign (resid 15 and name H2" ) (resid 15 an

0.801 1.202
IH2'-H5'
assign (resid 4
0.801 1.8
assign (resid 6
0.801 1.8
assign (resid 8
0.801 1.202
assign (resid 9
0.801 1.8

and name H2'

and name H2'

and name H2'

and name H2'

assign ( resid 10 and name H2

0.801 1.202

assign ( resid 13 and name H2

0.801 1.202
IH2"-H5'
assign (resid 1
0.801 1.202
assign (resid 4
0.801 1.8
assign (resid 5
0.801 1.202
assign (resid 6
0.801 2.8
assign (resid 8
0.801 1.202
assign (resid 9
0.801 2.8
assign (resid 9
0.801 1.8
IH2"-H5'
assign (resid 4
0.801 2.8
assign (resid 5
0.801 1.202
assign (resid 6
0.801 2.8
assign (resid 8
0.801 1.8
assign (resid 9
0.801 15
IH2'-H5"
assign (resid 4
0.801 2.8
assign (resid 6
0.801 1.8
assign (resid 8
0.801 1.8
assign (resid 9
0.801 1.202

and name H2"

and name H2"

and name H2"

and name H2"

and name H2"

and name H2"

and name H2"

and name H2"

and name H2"

and name H2"

and name H2"

and name H2"

and name H2'

and name H2'

and name H2'

and name H2'

) (resid4 an
) (resid6 an
) (resid8 an
) (resid9 an
) (resid 10 an

) (resid 13 an

) (resid1l an
) (resid4 an
) (resid5 an
) (resid6 an
) (resid8 an
) (resid9 an

) (resid9 an

) (resid4 an
) (resid5 an
) (resid6 an
) (resid8 an

) (resid9 an

) (resid4 an
) (resid6 an
) (resid8 an

) (resid9 an

assign (resid 10 and name H2' ) (resid 10 an

0.801 1.202

assign (resid 13 and name H2' ) (resid 13 an

0.801 1.8
IH3-H4'

assign (resid 2 and name H3' ) (resid2 an

0.801 1.202

d name H4'

d name H4'

d name H5'

d name H5'

d name H5'

d name H5'

d name H5'

d name H5'

d name H5'
d name H5'
d name H5'
d name H5'
d name H5'
d name H5'

d name H5'

d name H5'
d name H5'
d name H5'
d name H5'

d name H5'

d name H5"
d name H5"
d name H5"
d name H5"
d name H5"

d name H5"

d name H4'

) 3.67

) 3.89

) 3.59
) 3.04
) 3.92
) 3.1
) 3.86

) 3.97

) 5.03
) 3.59
) 4.82
) 2.98
) 4.65
) 2.95

) 3.96

) 3.35
) 4.61
) 2.98
) 3.94

) 341

) 3.35
) 3.04
) 3.15
) 3.56
) 3.45

) 3.1

) 2.87

>S



assign (resid 4
0.801 1.202
assign (resid 5
0.801 1.202
assign (resid 6
0.801 1.202
assign (resid 7
0.801 1.202
assign (resid 8
0.801 1.202
assign (resid 9
0.801 1.202

assign (resid 11

0.801 1.202

assign (resid 12

0.801 1.202

assign (resid 13

0.801 1.202

assign (resid 14

0.801 1.202

assign (resid 15

0.801 1.202
IH3'-H5'
assign (resid 1
2.0 1.202
assign (resid 2
0.801 1.202
assign (resid 4
0.801 1.202
assign (resid 5
0.801 1.202
assign (resid 6
0.801 1.8
assign (resid 8
0.801 1.503
assign (resid 9
0.801 1.503

and name H3'

and name H3'

and name H3'

and name H3'

and name H3'

and name H3'

and name H3'

and name H3'

and name H3'

and name H3'

and name H3'

and name H3'

and name H3'

and name H3'

and name H3'

and name H3'

and name H3'

and name H3'

) (resid4 an
) (resid5 an
) (resid6 an
) (resid7 an
) (resid8 an
) (resid9 an
) (resid 11 an
) (resid 12 an
) (resid 13 an
) (resid 14 an

) (resid 15 an

) (resid1 an
) (resid2 an
) (resid4 an
) (resid5 an
) (resid6 an
) (resid8 an

) (resid9 an

assign (resid 10 and name H3' ) (resid 10 an

0.801 1.503

assign (resid 11 and name H3'

0.801 1.503

assign (resid 13 and name H3'

0.801 1.503

assign (resid 15 and name H3'

0.801 1.202
IH3'-H5"
assign (resid 1
2.0 1.202
assign ( resid 2
0.801 1.202
assign (resid 4
0.801 1.202
assign (resid 5
0.801 1.202
assign ( resid 6
0.801 1.8
assign (resid 8
0.801 1.202
assign (resid 9
0.801 1.202

and name H3'

and name H3'

and name H3'

and name H3'

and name H3'

and name H3'

and name H3'

) (resid 11 an
) (resid 13 an

) (resid 15 an

) (resid1l an
) (resid2 an
) (resid4 an
) (resid5 an
) (resid6 an
) (resid8 an

) (resid9 an

d name H4' ) 3.57
d name H4' ) 3.09
d name H4' ) 2.99
d name H4' ) 2.75
d name H4' ) 2.48
d name H4' ) 3.00
d name H4' ) 3.04
d name H4' ) 2.86
d name H4' ) 2.80
d name H4' ) 2.80

d name H4' ) 3.07

d name H5' ) 4.79
d name H5' ) 3.04
d name H5' ) 3.29
d name H5' ) 3.21
d name H5' ) 2.54
d name H5' ) 2.98
d name H5' ) 2.60
d name H5' ) 2.77
d name H5' ) 2.48
d name H5' ) 2.57

d name H5' ) 3.24

d name H5" ) 3.67
d name H5" ) 2.67
d name H5" ) 2.74
d name H5" ) 2.98
d name H5" ) 2.54
d name H5" ) 2.72

d name H5" ) 2.46

><



assign (resid 10 and name H3' ) (resid 10 an
0.801 1.202

assign (resid 11 and name H3' ) (resid 11 an
0.801 1.202

assign (resid 13 and name H3' ) (resid 13 an
0.801 1.202

assign (resid 15 and name H3' ) (resid 15 an
0.801 1.202

IH4'-H5'

assign (resid 1 and name H4' ) (resid 8 an

0.801 1.202

assign (resid 2 and name H4' ) (resid2 an

0.801 1.202

assign (resid 4 and name H4' ) (resid4 an

0.801 1.202

assign (resid5 and name H4' ) (resid5 an

0.801 1.202

assign (resid 6 and name H4' ) (resid 6 an

0.801 1.8

assign (resid 8 and name H4' ) (resid 8 an

0.801 1.202

assign (resid9 and name H4' ) (resid9 an

0.801 1.202

assign (resid 11 and name H4' ) (resid 11 an
0.801 1.202

assign (resid 13 and name H4' ) (resid 13 an
0.801 1.202

IH4'-H5"

assign (resid 1 and name H4' ) (resid 8 an

0.801 1.202

assign (resid 2 and name H4' ) (resid2 an

0.801 1.202

assign (resid 4 and name H4' ) (resid4 an

0.801 1.202

assign (resid5 and name H4' ) (resid5 an

0.801 1.202

assign (resid 6 and name H4' ) (resid 6 an

0.801 1.8

assign (resid 8 and name H4' ) (resid 8 an

0.801 1.202

assign (resid9 and name H4' ) (resid9 an

0.801 1.202

assign (resid 11 and name H4' ) (resid 11 an
0.801 1.202

assign (resid 13 and name H4' ) (resid 13 an
0.801 1.202

linteresidual test

assign (resid 10 and name H1' ) (resid9 an
0.803 2.202

assign (resid 7 and name H3' ) (resid 6 an

0.803 2.202

assign (resid 10 and name H3' ) (resid9 an
0.803 2.202

assign (resid 7 and name H4' ) (resid 6 an

0.802 1.702

assign (resid 9 and name H4' ) (resid 10 an
0.802 1.702

assign (resid 10 and name H5' ) (resid9 an
0.801 1.202

assign (resid 10 and name H5" ) (resid9 an

d name H5" ) 2.66
d name H5" ) 2.39
d name H5" ) 2.45

d name H5" ) 2.87

d name H5' ) 2.82
d name H5' ) 2.46
d name H5' ) 3.06
d name H5' ) 2.66
d name H5' ) 2.02
d name H5' ) 3.03
d name H5' ) 2.63
d name H5' ) 2.58

d name H5' ) 2.49

d name H5" ) 2.73
d name H5" ) 2.51
d name H5" ) 2.80
d name H5" ) 2.43
d name H5" ) 2.02
d name H5" ) 2.89
d name H5" ) 2.48
d name H5" ) 2.47

d name H5" ) 2.41

d name H1' ) 4.56
d name H1' ) 6.25
d name H1' ) 4.71
d name H1' ) 3.53
d name H1' ) 3.15
d name H1' ) 2.47

d name H1' ) 3.09



0.802 1.702

assign (resid 14 and name H5' ) (resid 14 an
0.802 2.502

assign (resid 14 and name H5" ) (resid 14 an
0.802 2.502

assign (resid 6 and name H5' ) (resid5 an

0.802 2.502

assign (resid 6 and name H5" ) (resid5 an

0.802 2.502

assign (resid 11 and name H5' ) (resid 10 an
0.803 2.202

assign (resid 11 and name H5" ) (resid 10 an
0.803 2.202

assign (resid 8 and name H5' ) (resid 7 an

0.802 1.702

assign (resid 8 and name H5" ) (resid 7 an

0.803 2.202

assign (resid 8 and name H5" ) (resid 7 an

0.803 2.202

assign (resid 8 and name H5' ) (resid 7 an

0.802 1.702

assign (resid 8 and name H5" ) (resid 7 an

0.803 2.202

assign (resid 9 and name H2" ) (resid 10 an

0.803 2.202

assign (resid 10 and name H2' ) (resid 11 an
0.802 1.702

assign (resid 10 and name H2" ) (resid 11 an
0.802 1.702

assign (resid 8 and name H2' ) (resid 7 an

0.802 1.702

assign (resid 8 and name H2" ) (resid 7 an

0.803 2.202

assign (resid 6 and name H2' ) (resid 7 an

0.803 2.202

assign (resid 6 and name H2" ) (resid 7 an

0.802 1.702

assign (resid 6 and name H2' ) (resid 6 an

0.802 1.702

assign (resid 6 and name H2" ) (resid 6 an

0.803 2.202

assign (resid 6 and name H2' ) (resid 7 an

0.803 2.202

assign (resid 6 and name H2" ) (resid 7 an

0.802 1.702

assign (resid 14 and name H5 ) (resid 13 an
0.802 1.702

assign (resid4 and name H2' ) (resid5 an

0.802 2.502

assign (resid 4 and name H2" ) (resid5 an

0.802 2.502

assign (resid4 and name H2' ) (resid5 an

0.803 4.402

assign (resid 4 and name H2" ) (resid5 an

0.803 4.402

assign (resid 5 and name H2' ) (resid 6 an

0.802 1.702

assign (resid 5 and name H2" ) (resid 6 an

0.802 1.702

assign (resid 6 and name H1' ) (resid 7 an

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H1'

d name H3'

d name H4'

d name H4'

d name H1'

d name H5

d name H5

d name H1'

d name H1'

d name H1'

d name H1'

d name H5

d name H5

d name H3'

d name H3'

d name H1'

d name H3'

d name H3'

d name H4'

d name H4'

d name H5

d name H5

d name H1'

) 3.02
) 3.02
) 3.95
) 3.95
) 5.06
) 5.17
) 3.17
) 5.18
) 6.99
) 3.89
) 4.33
) 4.64
) 3.58
) 3.33
) 4.06
) 4.66
) 4.72
) 3.99
) 3.57
) 4.30
) 4.89
) 4.02
) 3.51
) 3.91
) 3.91
) 4.40
) 4.40
) 3.81
) 3.67

) 3.93



0.802 1.702
IC1

assign (resid 1
0.802 1.702
assign (resid 1
0.802 1.702
assign (resid 1
0.801 1.202
assign (resid 1
0.802 1.702
assign (resid 1
0.802 1.702
assign (resid 1
0.802 1.702
assign (resid 1
0.803 2.202
assign (resid 1
0.803 2.202
assign (resid 1
0.803 2.202
assign (resid 1
0.802 1.702
assign (resid 1
0.802 1.702
1A2

assign ( resid 2
0.802 1.702
assign ( resid 2
0.801 2.502
assign (resid 2
0.801 2.502
assign ( resid 2
0.802 1.702
assign ( resid 2
0.803 2.202
assign ( resid 2
0.803 2.202
assign ( resid 2
0.803 2.202
1A4

assign (resid 4
0.803 2.202
assign (resid 4
0.801 2.502
assign (resid 4
0.801 2.502
assign (resid 4
0.802 2.702
assign (resid 4
0.802 2.702
assign (resid 4
0.803 2.202
assign (resid 4
0.803 3.202
assign (resid 4
0.803 2.202
assign (resid 4
0.803 2.202
assign (resid 4
0.802 1.702

and name H1'

and name H1'

and name H2'

and name H2"

and name H2'

and name H2"

and name H3'

and name H3'

and name H4'

and name H5'

and name H5"

and name H1'

and name H2'

and name H2"

and name H3'

and name H4'

and name H5'

and name H5"

and name H1'

and name H2'

and name H2"

and name H2'

and name H2"

and name H3'

and name H3'

and name H4'

and name H5'

and name H5"

) (resid1 an
) (resid2 an
) (resid1 an
) (resid1 an
) (resid2 an
) (resid2 an
) (resid1l an
) (resid2 an
) (resid1l an
) (resid1 an

) (resid1l an

) (resid2 an
) (resid2 an
) (resid2 an
) (resid2 an
) (resid2 an
) (resid2 an

) (resid2 an

) (resid4 an
) (resid4 an
) (resid4 an
) (resid5 an
) (resid5 an
) (resid4 an
) (resid5 an
) (resid5 an
) (resid 12 an

) (resid 12 an

d name H6 ) 3.07
d name H8 ) 3.08
d name H6 ) 2.53
d name H6 ) 3.46
dname H8 ) 3.64
d name H8 ) 3.83
dname H6 ) 6.91
d name H8 ) 5.73
d name H6 ) 6.06
d name H6 ) 3.75

dname H6 ) 3.70

d name H8 ) 3.82
d name H8 ) 2.27
d name H8 ) 2.27
d name H8 ) 3.57
d name H8 ) 5.16
d name H8 ) 4.13

d name H8 ) 4.38

d name H8 ) 4.77
dname H8 ) 2.76
dname H8 ) 2.76
d name H8 ) 3.73
d name H8 ) 3.73
dname H8 ) 4.24
dname H8 ) 3.34
d name H8 ) 5.63
d name H11 ) 4.11

d name H11 ) 4.00



assign (resid 4
0.803 2.202
assign (resid 4
0.803 2.202
assign (resid 4
0.802 1.702
assign (resid 4
0.802 1.702
assign (resid 4
0.803 2.202
assign (resid 4
0.803 2.202
assign (resid 4
0.803 2.202
1G5

assign (resid 5
0.802 1.702
assign (resid 5
0.803 2.202
assign (resid 5
0.802 2.702
assign (resid 5
0.802 1.702
assign (resid 5
0.802 1.702
assign (resid 5
0.802 1.702
assign (resid 5
0.802 1.702
assign (resid 5
0.802 1.702
assign (resid 5
0.803 2.202
assign (resid 5
0.803 2.202
assign (resid 5
0.803 2.202
assign (resid 5
0.803 3.202
assign (resid 5
0.803 2.202
assign (resid 5
0.801 2.702
assign (resid 5
0.803 2.302
1C6

assign (resid 6
0.802 1.702
assign (resid 6
0.801 1.202
assign (resid 6
0.801 1.202
assign (resid 6
0.802 1.702
assign ( resid 6
0.802 1.702
assign ( resid 6
0.803 2.202
assign (resid 6
0.802 1.702

and name H5'

and name H5"

and name H5'

and name H5"

and name H5'

and name H5"

and name H8

and name H1'

and name H1'

and name H2'

and name H2"

and name H2'

and name H2"

and name H3'

and name H3'

and name H4'

and name H4'

and name H5'

and name H5"

and name H5"

and name H8

and name H8

and name H1'

and name H2'

and name H2"

and name H2"

and name H2"

and name H2'

and name H2"

) (resid 12 an
) (resid 12 an
) (resid 12 an
) (resid 12 an
) (resid4 an
) (resid4 an

) (resid 11 an

) (resid5 an
) (resid6 an
) (resid5 an
) (resid5 an
) (resid6 an
) (resid6 an
) (resid5 an
) (resid6 an
) (resid5 an
) (resid6 an
) (resid5 an
) (resid5 an
) (resid6 an
) (resid6 an

) (resid6 an

) (resid6 an
) (resid6 an
) (resid6 an
) (resid7 an
) (resid7 an
) (resid7 an

) (resid7 an

d name H14

d name H14

d name H15

d name H15

d name H8

d name H8

d name H3'

d name H8

d name H6

d name H8

d name H8

d name H6

d name H6

d name H8

d name H6

d name H8

d name H6

d name H8

d name H8

d name H6

d name H5

d name H5

d name H6

d name H6

d name H6

d name H2'

) 4.29
) 4.79
) 3.65
) 3.01
) 5.11
) 5.72

) 4.72

) 4.02
) 4.29
) 3.20
) 3.48
) 3.42
) 3.01
) 3.56
) 3.99
) 4.49
) 5.68
) 4.07
) 4.36
) 5.08
) 3.50

) 4.55

) 3.44
) 2.31
) 2.54

) 3.33

d name H2" ) 3.32

d name H2" ) 4.95

d name H4'

) 3.93



assign (resid 6
0.802 1.702
assign (resid 6
0.802 1.702
assign (resid 6
0.802 1.702
assign (resid 6
0.803 2.202
assign (resid 6
0.803 2.202
assign (resid 6
0.802 2.702
assign (resid 6
0.802 2.502
assign (resid 6
0.802 2.502
assign (resid 6
0.801 2.202
assign (resid 6
0.801 2.202
assign (resid 6
0.802 2.502
assign (resid 6
0.802 2.502
assign (resid 6
0.802 2.502
assign ( resid 6
0.802 2.502
assign ( resid 6
0.801 2.202
assign ( resid 6
0.801 2.202
assign (resid 6
0.803 2.203
assign (resid 6
0.803 2.203
assign (resid 6
0.803 3.203
1G7

assign (resid 7
0.802 1.202
assign (resid 7
0.802 1.202
assign (resid 7
0.801 1.201
assign (resid 7
0.802 1.202
assign (resid 7
0.802 1.702
assign (resid 7
0.802 1.702
assign (resid 7
0.802 1.702
assign (resid 7
0.802 1.702
assign (resid 7
0.803 2.202
assign (resid 7
0.803 2.202
1A8

and name H2'

and name H2"

and name H3'

and name H3'

and name H4'

and name H5

and name H5'

and name H5"

and name H5'

and name H5"

and name H5'

and name H5"

and name H5'

and name H5'

and name H5'

and name H5"

and name H5'

and name H5"

and name H6

and name H1'

and name H1'

and name H2'

and name H2"

and name H2'

and name H2"

and name H3'

and name H3'

and name H4'

and name H4'

) (resid 7
) (resid 7
) (resid 6
) (resid7
) (resid 6
) (resid5
) (resid 6
) (resid 6
) (resid7
) (resid7
) (resid7
) (resid7
) (resid7
) (resid 7
) (resid7
) (resid 7
) (resid 7
) (resid 7

) (resid7

) (resid7
) (resid 8
) (resid7
) (resid7
) (resid 8
) (resid 8
) (resid7
) (resid 8
) (resid7

) (resid 8

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

an

d name H8 ) 3.27
d name H8 ) 3.02
d name H6 ) 3.29
d name H8 ) 4.77
d name H6 ) 4.45
dname H8 ) 3.35
dname H6 ) 3.49
dname H6 ) 3.49
d name H3' ) 2.38
d name H3' ) 2.38
d name H2' ) 3.31

d name H2' ) 3.31

d name H2' ) 3.46

d name H2" ) 3.46

d name H4' ) 231
d name H4' ) 2.31
d name H8 ) 5.07
d name H8 ) 5.07

d name H8 ) 4.18

dname H8 ) 3.91
d name H8 ) 3.07
dname H8 ) 2.14
d name H8 ) 2.80
d name H8 ) 3.01
d name H8 ) 2.95
d name H8 ) 3.50
d name H8 ) 4.01
d name H8 ) 4.87

d name H8 ) 4.69



assign (resid 8
0.802 1.202
assign (resid 8
0.802 1.202
assign (resid 8
0.801 2.501
assign (resid 8
0.802 1.702
assign (resid 8
0.802 1.702
assign (resid 8
0.802 1.702
assign (resid 8
0.803 2.203
assign (resid 8
0.803 2.203
assign (resid 8
0.803 2.203
assign (resid 8
0.803 2.203
assign (resid 8
0.802 1.702
assign (resid 8
0.803 2.203
assign (resid 8
0.801 2.501
assign (resid 8
0.803 2.203
assign (resid 8
0.803 2.203
assign (resid 8
0.803 2.203
assign (resid 8
0.803 2.203
assign (resid 8
0.803 2.203
assign (resid 8
0.803 2.203
assign (resid 8
0.802 1.702
assign (resid 8
0.802 1.702
assign (resid 8
0.803 2.203
1A9

assign (resid 9
0.802 1.702
assign (resid 9
0.803 2.203
assign (resid 9
0.802 1.702
assign (resid 9
0.802 1.702
assign (resid 9
0.803 2.203
assign (resid 9
0.803 2.203
assign (resid 9
0.802 1.702
assign (resid 9

and name H1'

and name H1'

and name H2'

and name H2"

and name H2'

and name H2'

and name H2"

and name H2"

and name H2'

and name H2"

and name H3'

and name H3'

and name H4'

and name H4'

and name H4'

and name H5'

and name H5'

and name H5"

and name H5"

and name H5'

and name H5"

and name H5"

and name H1'

and name H1'

and name H2'

and name H2"

and name H2'

and name H2'

and name H2"

and name H2"
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REMARK FILENAME="DNA_Structurel/runl_1.pdb"

REMARK ——=—=——=——=—=—=—===

REMARK

overall,bonds,angles,improper,vdw,noe,cdih,xdip,ram a,ncs,orie,plan
REMARK energies: -2063.31, 11.4227, 176.221, 16.723 2,14.4753, 58.418,
0, 0,-2345.79, 0, 0, 5.22216

REMARK ——=—=——=——=—=—=—===

REMARK bonds,angles,impropers,noe,cdih,x dipo
REMARK rms-d: 4.682359E-03,1.10576,0.631482,6.76746 3E-02,0,0
REMARK ———————————=—=

REMARK noe, cdih

REMARK violations.: 0, 0

REMARK ——=—=——=——=—=—=—===

REMARK R-factor: JCH JCHB JCMT JADR JADB JCNB
REMARK R-factor xdip: 000000
REMARK rms xdip: 000000

REMARK rms for 1H-1H dipo: HABS HSIG
REMARK RMS xdip: 0 0

REMARK ——=—=——=——=—=—=—===

REMARK DATE:21-Oct-05 18:32:57 created by us er: [unknown]
ATOM 1P CYT 1 20421 -2.495 -2. 183 0.00 0.00
ATOM 2 O1IPCYT 1 20.872 -1.215 -2. 774 0.00 0.00
ATOM 3 02PCYT 1 21.070 -3.764 -2. 580 0.00 0.00
ATOM 4 O5'CYT 1 18.840 -2.640 -2. 435 0.00 0.00
ATOM 5 HSTCYT 1 21.426 -2.479 -0. 338 1.00 0.00
ATOM 6 O5TCYT 1 20.505 -2.366 -0. 583 1.00 0.00
ATOM 7 C5'CYT 1 18.272 -2.191 -3. 666 0.00 0.00
ATOM 8 H5'CYT 1 18.797 -2.662 -4. 497 1.00 0.00
ATOM 9H5"CYT 1 18.394 -1.110 -3. 737 1.00 0.00
ATOM 10 C4'CYT 1 16.790 -2.525 -3. 757 0.00 0.00
ATOM 11 H4'CYT 1 16.413 -2.194 -4. 724 1.00 0.00
ATOM 12 O4'CYT 1 16.591 -3.924 -3. 653 0.00 0.00
ATOM 13 C1'CYT 1 15.260 -4.152 -3. 153 0.00 0.00
ATOM 14 H1I'CYT 1 14.609 -4.445 -3. 977 1.00 0.00
ATOM 15 N1 CYT 1 15.329 -5.243 -2. 167 0.00 0.00
ATOM 16 C6 CYT 1 16.454 -5.446 -1. 423 0.00 0.00
ATOM 17 H6 CYT 1 17.324 -4.807 -1. 575 1.00 0.00
ATOM 18 C2 CYT 1 14.201 -6.031 -2. 006 0.00 0.00
ATOM 19 02 CYT 1 13.201 -5.820 -2. 691 0.00 0.00
ATOM 20 N3 CYT 1 14.235 -7.025 -1. 076 0.00 0.00
ATOM 21 C4 CYT 1 15.334 -7.235 -O0. 336 0.00 0.00
ATOM 22 N4 CYT 1 15.341 -8.215 0. 568 0.00 0.00
ATOM 23 HN'CYT 1 16.166 -8.377 1. 129 1.00 0.00
ATOM 24 HN"CYT 1 14,523 -8.794 0. 694 1.00 0.00
ATOM 25 C5 CYT 1 16.498 -6.424 -O. 501 0.00 0.00
ATOM 26 H5 CYT 1 17.391 -6.591 O. 102 1.00 0.00
ATOM 27 C2'CYT 1 14,750 -2.844 -2. 552 0.00 0.00
ATOM 28 H2'CYT 1 14.472 -2.977 -1. 507 1.00 0.00
ATOM 29 H2"CYT 1 13.916 -2.450 -3. 132 1.00 0.00
ATOM 30 C3'CYT 1 15,938 -1.911 -2. 662 0.00 0.00
ATOM 31 H3CYT 1 16.500 -1.879 -1. 727 1.00 0.00
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32 O3'CYT
33 P ADE
34 O1P ADE
35 O2P ADE
36 O5'ADE
37 C5'ADE
38 H5' ADE
39 H5" ADE
40 C4' ADE
41 H4' ADE
42 O4' ADE
43 C1'ADE
44 H1' ADE
45 N9 ADE
46 C4 ADE
47 N3 ADE
48 C2 ADE
49 H2 ADE
50 N1 ADE
51 C6 ADE
52 N6 ADE
53 HN'ADE
54 HN" ADE
55 C5 ADE
56 N7 ADE
57 C8 ADE
58 H8 ADE
59 C2' ADE
60 H2' ADE
61 H2" ADE
62 C3'ADE
63 H3' ADE
64 O3' ADE
65 P CYT
66 O1P CYT
67 O2P CYT
68 O5'CYT
69 C5'CYT
70 H5' CYT
71 H5" CYT
72 C4'CYT
73 H4'CYT
74 O4'CYT
75 C1'CYT
76 H1'CYT
77 N1 CYT
78 C6 CYT
79 H6 CYT
80 C2 CYT
81 02 CYT
82 N3 CYT
83 C4 CYT
84 N4 CYT
85 HN'CYT
86 HN" CYT
87 C5 CYT
88 H5 CYT

1
2

2
2
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15.512 -0.607 -3.
15.151 0.496 -1.
15.860 0.142 -0.
15.337 1.837 -2.
13.574 0.256 -1.
12.644 0.454 -2.
12.854 -0.264 -3.
12.769 1.463 -3.
11.199 0.279 -2.
10.540 0.401 -3.
11.028 -1.058 -1.
10.637 -0.995 -0.
9.584 -1.261 -0.
11.458 -1.968 O.
11.017 -3.149 O.
9.764 -3.644 O.
9.667 -4.807 1.
8.686 -5.282 1.
10.639 -5.456
11.879 -4.939
12.836 -5.601
13.771 -5.221
12.627 -6.483
12.094 -3.712
13.222 -2.907
12.780 -1.902
13.416 -1.067
10.838 0.440
11.815 0.563
10.038 0.740 O.
10.762 1.241 -1.
11.438 2.095 -1.
9.419 1.654 -1.
8.706 2.681 -0.
9.759 3.396 O.
7.685 3.444 -1.
7.951 1.687 O.
6.910 0.828 0.
7.225 0.355 -0.
6.017 1.424 -0.
6.583 -0.248
5.796 -0.889
7.723 -1.035
7.471 -1.689
7.043 -2.674
8.760 -1.838
9.681 -0.831
9.475 0.094
8.983 -3.029
8.133 -3.917
10.152 -3.178
11.067 -2.200
12.200 -2.379
12.895 -1.647
12.362 -3.247
10.842 -0.969
11.583 -0.170
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89 C2'CYT
90 H2'CYT
91 H2" CYT
92 C3'CYT
93 H3'CYT
94 O3'CYT
95 P ADE
96 O1P ADE
97 O2P ADE
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103 H4' ADE
104 O4' ADE
105 C1'ADE
106 H1'ADE
107 N9 ADE
108 C4 ADE
109 N3 ADE
110 C2 ADE
111 H2 ADE
112 N1 ADE
113 C6 ADE
114 N6 ADE
115 HN'ADE
116 HN" ADE
117 C5 ADE
118 N7 ADE
119 C8 ADE
120 H8 ADE
121 C2'ADE
122 H2' ADE
123 H2" ADE
124 C3'ADE
125 H3' ADE
126 O3' ADE
127 P GUA
128 O1P GUA
129 O2P GUA
130 O5' GUA
131 C5'GUA
132 H5' GUA
133 H5" GUA
134 C4'GUA
135 H4' GUA
136 O4' GUA
137 C1'GUA
138 H1' GUA
139 N9 GUA
140 C4 GUA
141 N3 GUA
142 C2 GUA
143 N2 GUA
144 HN' GUA
145 HN" GUA
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6.467 -0.835
6.911 -0.434
5.564 -1.403
6.143 0.294
6.706 1.193
4.740 0.550
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4.099 1.517 3.

5.110 2.532
2.761 1.940
3.908 0.521
3.004 -0.582
3.307 -1.227
2.001 -0.204
2.989 -1.396
2.297 -2.229
4.278 -1.924
4.363 -2.169
4.268 -3.239
5.683 -1.708
6.405 -2.252
6.052 -3.322
6.967 -3.595
6.763 -4.448
8.105 -2.938
8.432 -1.874
9.575 -1.230
9.829 -0.429
10.187 -1.544
7.536 -1.497
7.550 -0.472
6.435 -0.653
6.122 -0.007
3.209 -1.435
3.572 -0.783
2471 -2.141
2.606 -0.609
3.040 0.391
1.185 -0.553
0.499 0.694

1.197 1.932 7.
-0.968 0.586 7.

0.858 0.410
0.325 -0.739
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-0.753 -0.616
0.928 -0.946
0.482 -1.842
2.342 -1.120
2.887 -0.804
3.035 -1.727
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7.634 -1.129
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ATOM
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ATOM
ATOM
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
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ATOM
ATOM

146 N1 GUA
147 H1 GUA
148 C6 GUA
149 O6 GUA
150 C5 GUA
151 N7 GUA
152 C8 GUA
153 H8 GUA
154 C2' GUA
155 H2' GUA
156 H2" GUA
157 C3'GUA
158 H3' GUA
159 O3' GUA
160 P CYT
161 O1P CYT
162 O2P CYT
163 O5' CYT
164 C5'CYT
165 H5'CYT
166 H5" CYT
167 C4'CYT
168 H4'CYT
169 O4'CYT
170 C1'CYT
171 H1I'CYT
172 N1 CYT
173 C6 CYT
174 H6 CYT
175 C2 CYT
176 02 CYT
177 N3 CYT
178 C4 CYT
179 N4 CYT
180 HN'CYT
181 HN" CYT
182 C5 CYT
183 H5 CYT
184 C2'CYT
185 H2'CYT
186 H2" CYT
187 C3'CYT
188 H3'CYT
189 O3'CYT
190 P GUA
191 O1P GUA
192 O2P GUA
193 0O5' GUA
194 C5'GUA
195 H5' GUA
196 H5" GUA
197 C4'GUA
198 H4' GUA
199 O4' GUA
200 C1'GUA
201 H1'GUA
202 N9 GUA
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7.591 -0.023
8.464 0.027
7.573 0.590
8.580 1.152
6.303 0.459
5.868 0.921
4.633 0.517
3.992 0.706
1.876 0.079
2.304 1.057
1.549 -0.407
0.707 0.209
0.728 1.170
-0.550 0.009

-0.546 1.383
-0.535 0.287
-0.263 -0.619
-1.539 0.163
0.440 0.491
0.352 -0.357
1.776 0.533
2.468 1.625
2.949 1.283
3.507 2.082
3.195 2.737
2.151 2.934
4.819 1.814
5.064 1.221
5.808 2.220
5.528 2.863
6.532 3.247
6.340 3.736
7.488 3.046
4.172 3.144
3.939 3.665
1.414 2.656
1.169 3.281
1.735 3.261
0.225 1.781
-0.721 2.260
0.288 1.473
-0.146 2.563
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-1.153 3.456 20.
21.
21.
20.
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275
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ATOM
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ATOM
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203 C4 GUA
204 N3 GUA
205 C2 GUA
206 N2 GUA
207 HN'GUA
208 HN" GUA
209 N1 GUA
210 H1 GUA
211 C6 GUA
212 06 GUA
213 C5 GUA
214 N7 GUA
215 C8 GUA
216 H8 GUA
217 C2'GUA
218 H2' GUA
219 H2" GUA
220 C3'GUA
221 H3' GUA
222 03'GUA
223 P ADE

224 O1P ADE
225 O2P ADE
226 O5' ADE
227 C5'ADE

228 H5' ADE

229 H5" ADE

230 C4' ADE

231 H4' ADE

232 O4' ADE
233 C1'ADE
234 H1' ADE
235 N9 ADE
236 C4 ADE
237 N3 ADE
238 C2 ADE
239 H2 ADE
240 N1 ADE
241 C6 ADE
242 N6 ADE
243 HN' ADE
244 HN" ADE
245 C5 ADE
246 N7 ADE
247 C8 ADE
248 H8 ADE
249 C2' ADE
250 H2' ADE
251 H2" ADE

252 C3'ADE
253 H3'ADE
254 O3' ADE
255 P ADE

256 O1P ADE
257 O2P ADE
258 O5' ADE
259 C5'ADE
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4.668
6.001
6.663
7.995
8.494
8.505
6.052
6.619
4.682
4.236
3.970
2.599
2.532
1.596
3.281
2.255
3.733
3.326
2.393
4.454

5.838
5.960
6.043
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6.172
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6.008
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4.567 6.480 24.

5.219 6.064 25.
3.248 7.151 24.

5.569
6.920
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7.480
7.548
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6.770
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4.947
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H5' ADE

261 H5" ADE
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272
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275

C4' ADE
H4' ADE
0O4' ADE
C1' ADE
H1' ADE
N9 ADE
C4 ADE
N3 ADE
C2 ADE
H2 ADE
N1 ADE
C6 ADE
N6 ADE
HN'" ADE

276 HN" ADE

277
278
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C5 ADE
N7 ADE
C8 ADE
H8 ADE
C2' ADE
H2' ADE

283 H2" ADE
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C3' ADE
H3' ADE
03' ADE
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12.189
10.849
11.934
12.336
10.879
11.296
11.699
10.089
9.345
9.649
8.721
8.887
7.609
7.325
6.190
5.565
5.953
8.245
8.277
9.384
9.719
12.408
11.993
13.145
13.035
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14.119
15.342

16.532 5.675 22.
15.403 6.504 20.
21.
22.
23.
23.
21.
22.
21.
19.
20.
18.
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14.863
14.412
13.637
15.250
13.853
13.582
12.680
12.667
12.121
12.000
10.749
9.871
8.736
7.764
7.891
6.905
8.493
7.607
9.382
9.082
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11.732
12.515
13.515
14.110
14.516
14.189

9.333
8.821
7.213
6.979
6.282
5.414
4.502
5.079
3.933
2.888
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1.956
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3.809
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ATOM 317 C3'GUA 10 14.827 1.389 20. 921 1.00 0.00

ATOM 318 H3'GUA 10 15.757 1.953 20. 842 1.00 0.00
ATOM 319 O3'GUA 10 15.074 0.050 21. 330 1.00 0.00
ATOM 320 P CYT 11  16.012 -0.859 20. 388 0.00 0.00
ATOM 321 O1PCYT 11 16.470 -0.013 19. 260 0.00 0.00
ATOM 322 O2P CYT 11 17.001 -1.560 21. 233 0.00 0.00
ATOM 323 O5'CYT 11 14.975 -1.940 19. 793 0.00 0.00
ATOM 324 C5'CYT 11 14.294 -2.869 20. 641 0.00 0.00
ATOM 325 H5'CYT 11 13.976 -2.360 21. 550 1.00 0.00
ATOM 326 H5"CYT 11  14.975 -3.680 20. 903 1.00 0.00
ATOM 327 C4'CYT 11  13.074 -3.453 19. 938 0.00 0.00
ATOM 328 H4'CYT 11 12,553 -4.121 20. 625 1.00 0.00
ATOM 329 O4'CYT 11 12.200 -2.410 19. 536 0.00 0.00
ATOM 330 C1'CYT 11 11.423 -2.893 18. 421 0.00 0.00
ATOM 331 H1I'CYT 11 10.413 -3.129 18. 757 1.00 0.00
ATOM 332 N1 CYT 11 11.363 -1.822 17. 405 0.00 0.00
ATOM 333 C6 CYT 11 12.424 -0.991 17. 192 0.00 0.00
ATOM 334 H6 CYT 11  13.326 -1.103 17. 792 1.00 0.00
ATOM 335 C2 CYT 11 10.196 -1.713 16. 664 0.00 0.00
ATOM 336 02 CYT 11 9.257 -2.476 16. 878 0.00 0.00
ATOM 337 N3 CYT 11 10.128 -0.752 15. 703 0.00 0.00
ATOM 338 C4 CYT 11 11.160 0.071 15. 479 0.00 0.00
ATOM 339 N4 CYT 11 11.059 0.997 14. 525 0.00 0.00
ATOM 340 HN'CYT 11 10.209 1.075 13. 985 1.00 0.00
ATOM 341 HN"CYT 11 11.832 1.621 14. 342 1.00 0.00
ATOM 342 C5 CYT 11 12.367 -0.036 16. 242 0.00 0.00
ATOM 343 H5 CYT 11 13.209 0.631 16. 062 1.00 0.00
ATOM 344 C2'CYT 11 12.091 -4.166 17. 907 0.00 0.00
ATOM 345 H2'CYT 11 12.282 -4.101 16. 836 1.00 0.00
ATOM 346 H2"CYT 11  11.489 -5.043 18. 146 1.00 0.00
ATOM 347 C3'CYT 11  13.403 -4.210 18. 670 0.00 0.00
ATOM 348 H3'CYT 11 14.194 -3.706 18. 115 1.00 0.00
ATOM 349 O3'CYT 11 13.767 -5.554 18. 980 0.00 0.00
ATOM 350 P THY 12 14.479 -6.462 17. 864 0.00 0.00
ATOM 351 O1P THY 12  15.249 -5.577 16. 960 0.00 0.00
ATOM 352 O2P THY 12  15.147 -7.596 18. 539 0.00 0.00
ATOM 353 O5'THY 12  13.219 -7.030 17. 052 0.00 0.00
ATOM 354 C5'THY 12 12.235 -7.821 17. 715 0.00 0.00
ATOM 355 H5'THY 12  11.780 -7.238 18. 515 1.00 0.00
ATOM 356 H5"THY 12 12.716 -8.701 18. 142 1.00 0.00
ATOM 357 C4'THY 12 11.160 -8.267 16. 743 0.00 0.00
ATOM 358 H4'THY 12  10.417 -8.859 17. 279 1.00 0.00
ATOM 359 O4'THY 12  10.495 -7.112 16. 190 0.00 0.00
ATOM 360 C1'THY 12  10.552 -7.167 14. 754 0.00 0.00
ATOM 361 H1'THY 12 9.604 -7.542 14. 369 1.00 0.00
ATOM 362 N1 THY 12 10.776 -5.797 14. 251 0.00 0.00
ATOM 363 C6 THY 12 11.934 -5.117 14. 524 0.00 0.00
ATOM 364 H6 THY 12 12.697 -5.588 15. 143 1.00 0.00
ATOM 365 C2 THY 12 9.779 -5.242 13. 472 0.00 0.00
ATOM 366 02 THY 12 8.737 -5.843 13. 220 0.00 0.00
ATOM 367 N3 THY 12 10.022 -3.970 12. 988 0.00 0.00
ATOM 368 H3 THY 12 9.303 -3.553 12. 415 1.00 0.00
ATOM 369 C4 THY 12 11.160 -3.216 13. 213 0.00 0.00
ATOM 370 O4 THY 12 11.273 -2.092 12. 730 0.00 0.00
ATOM 371 C5 THY 12 12.147 -3.875 14. 039 0.00 0.00
ATOM 372 CM THY 12  13.452 -3.153 14. 362 0.00 0.00

ATOM 373 H51 THY 12  13.885 -2.756 13. 444 1.00 0.00



ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

374 H52 THY 12
375 H53 THY 12
376 C2'THY 12
377 H2'THY 12
378 H2" THY 12
379 C3'THY 12
380 H3'THY 12
381 O3' THY 12
382 P GUA 13

383 O1P GUA 13
384 O2P GUA 13

385 O5'GUA 13
386 C5'GUA 13
387 H5'GUA 13
388 H5" GUA 13
389 C4'GUA 13
390 H4'GUA 13
391 O4'GUA 13
392 C1'GUA 13
393 H1'GUA 13
394 N9 GUA 13
395 C4 GUA 13
396 N3 GUA 13
397 C2 GUA 13
398 N2 GUA 13
399 HN'GUA 13
400 HN" GUA 13
401 N1 GUA 13
402 H1 GUA 13
403 C6 GUA 13
404 O6 GUA 13
405 C5 GUA 13
406 N7 GUA 13
407 C8 GUA 13
408 H8 GUA 13
409 C2'GUA 13
410 H2' GUA 13
411 H2" GUA 13
412 C3'GUA 13
413 H3'GUA 13
414 O3'GUA 13
415 P THY 14

416 O1P THY 14
417 O2P THY 14
418 O5'THY 14
419 C5'THY 14
420 H5' THY 14
421 H5" THY 14

422 C4'THY 14
423 H4'THY 14
424 O4'THY 14
425 C1'THY 14
426 H1'THY 14
427 N1 THY 14
428 C6 THY 14
429 H6 THY 14
430 C2 THY 14

14.150 -3.852 14.
13.251 -2.333 15.
11.671 -8.137 14.
12.623 -7.616 14.
11.428 -8.683 13.
11.693 -9.075 15.
12.710 -9.399 15.
10.833 -10.190 15.
11.140 -11.198 14.

12.560 -11.040 13.
10.614 -12.533 14.

10.228 -10.591 12.
8.817 -10.462 13.
8.618 -9.883 14.
8.382 -11.455 13.
8.176 -9.771 11.
7.103 -9.691 12.
8.704 -8.467 11.
8.425 -8.093 10.
7.492 -7.531 10.
9.531 -7.238 9.
9.440 -6.269 8.
8.314 -5.914 8.
8.533 -4.941 7.
7.527 -4.474 6.
7.693 -3.738 6.
6.598 -4.855 6.
9.769 -4.366 7.
9.854 -3.635 6.
10.937 -4.716 7.
11.993 -4.145 7.
10.707 -5.751 8.
11.597 -6.385 9.
10.845 -7.241 10.
11.235 -7.917 11.
8.273 -9.373 9.
9.063 -9.455 8.
7.288 -9.422 9.
8.415-10.477 10.
9.417 -10.906 10.
7.421 -11.479 10.
7.651-12.615 9.
9.102 -12.900 9.
6.693 -13.714 9.
7.214 -11.857
5.866 -11.429
5.566 -10.807
5.218 -12.305
5.715-10.633
4.678 -10.312
6.553 -9.483
6.823 -9.108
6.205 -8.251
8.247 -8.733
9.191 -9.307
8.881 -10.038
8.590 -7.801 4.

oNIFPINPer o N0~

821
052
388
291
476
579
800
357
144
754
501
970
147
048
257
954
125
780
419
381
947
978
319
430
692
020
804
217
526
883
618
829
695
319
080
605
858
140
635
612
437
326
245
575
979
796
641
750
510
410
531
169
901
071
882
628
111

1.00
1.00
0.00
1.00
1.00
0.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
1.00
1.00
0.00
1.00
0.00
0.00
1.00
0.00
0.00
0.00
0.00
0.00
1.00
1.00
0.00
1.00
0.00
0.00
0.00
0.00
0.00
1.00
0.00
1.00
1.00
0.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
1.00
1.00
0.00
1.00
0.00
0.00
1.00
0.00
0.00
1.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
END

431 02 THY 14
432 N3 THY 14
433 H3 THY 14
434 C4 THY 14
435 04 THY 14
436 C5 THY 14
437 CM THY 14
438 H51 THY 14
439 H52 THY 14
440 H53 THY 14
441 C2'THY 14
442 H2'THY 14
443 H2" THY 14
444 C3' THY 14
445 H3'THY 14
446 O3' THY 14
447 P GUA 15

448 O1P GUA 15
449 O2P GUA 15

450 O5'GUA 15
451 C5'GUA 15
452 H5' GUA 15
453 H5" GUA 15
454 C4'GUA 15
455 H4'GUA 15
456 O4'GUA 15
457 C1'GUA 15
458 H1'GUA 15
459 N9 GUA 15
460 C4 GUA 15
461 N3 GUA 15
462 C2 GUA 15
463 N2 GUA 15
464 HN'GUA 15
465 HN" GUA 15
466 N1 GUA 15
467 H1 GUA 15
468 C6 GUA 15
469 O6 GUA 15
470 C5 GUA 15
471 N7 GUA 15
472 C8 GUA 15
473 H8 GUA 15
474 C2'GUA 15
475 H2' GUA 15
476 H2" GUA 15
477 C3'GUA 15
478 H3' GUA 15
479 O3'GUA 15
480 H3T GUA 15

7.752 -7.281 3.
9.933 -7.488 4.
10.199 -6.810 3.
10.948 -8.020 4.
12.114 -7.670 4.
10.497 -8.984 5.
11.517 -9.649 6.
11.470 -9.190 7.
12517 -9.521 6.
11.291-10.713 6.
6.455 -10.291
7.298 -10.589
5.581 -10.060
6.119 -11.395
6.991 -12.019
5.026 -12.175
5.312-13.476 3.
6.529 -14.141 4.
4.051-14.238 3.
5.663 -12.827 2.
4.663-12.123 1.
4.239 -11.339 2.
3.874-12.820 1.
5.242 -11.494 0.
4.452 -10.947 -0.
6.283 -10.593 0.
7.198 -10.509 -0.
7.047 -9.565 -0.
8.566 -10.548 0.
9.638 -9.825 -0.
9.613 -8.939 -1.
10.809 -8.390 -1.
10.961 -7.493 -2.
11.865 -7.078 -2.
10.170 -7.230 -3.
11.937 -8.693 -0.
12.807 -8.234 -0.
11.985 -9.598 0.
13.042 -9.802 O.
10.712 -10.185 0.
10.328 -11.130 1.
9.062 -11.297 1.
8.443 -11.986 1.
6.892 -11.665 -1.
7.786 -12.261 -1.
6.471-11.295 -2.
5.856 -12.494 -0.
6.346 -13.291 0.
4.872 -13.041 -1.
5.159 -12.852 -2.
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w

377
020
320
795
627
773
692
679
278
775
280
658
671
264
462
785
884
401
752
456
719
347
437
459
056
803
299
823
249
212
234
456
431
599
002
721
951
331
924
570
520
278
852
248
432
183
507
054
387
284

0.00
0.00
1.00
0.00
0.00
0.00
0.00
1.00
1.00
1.00
0.00
1.00
1.00
0.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
1.00
1.00
0.00
1.00
0.00
0.00
1.00
0.00
0.00
0.00
0.00
0.00
1.00
1.00
0.00
1.00
0.00
0.00
0.00
0.00
0.00
1.00
0.00
1.00
1.00
0.00
1.00
0.00
1.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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+tt+++

++++++++++ -+ CLASS ALL

o S T T I I R

for this class: SCALe= 30.690 AVERage=sum POTE ntial=square-well
SQCOnstant= 1.000 SQEXponent= 2 SQOFfsets(+/-)=

0.000 0.000

————————=—=— Spectrum 1 restraint 62 ======== ==
set-i-atoms
8 ADE HI'
set-j-atoms
8 ADE HY%
R<average>= 3.285 NOE= 4.45 (- 0.80/+ 1.20) Delt a= 0.364 E(NOE)=
4.067
==========spectrum 1 restraint 133 ======== ==
set-i-atoms
13 GUA H5"
set-j-atoms
12 THY HY1'
R<average>= 4.248 NOE= 3.48 (- 0.80/+ 0.50) Delt a= -0.268 E(NOE)=
2.205
==========spectrum 1l restraint 154 ======== ==
set-i-atoms
7 GUA H4
set-j-atoms
8 ADE H5"
R<average>= 5.159 NOE=4.32 (- 0.80/+ 0.50) Delt a= -0.339 E(NOE)=
3.519
==========spectrum  1lrestraint 161 ======== ==
set-i-atoms
2 ADE HY%
set-j-atoms
1 CYT H2
R<average>= 3.775 NOE=4.79 (- 0.80/+ 1.00) Delt a= 0.214 E(NOE)=
1.411
==========gpectrum 1 restraint 192 ======== ==
set-i-atoms
14 THY H2"
set-j-atoms
14 THY H6
R<average>= 4.432 NOE=2.86 (- 0.80/+ 1.20) Delt a= -0.370 E(NOE)=
4.202
==========gpectrum 1 restraint 197 ======== ==
set-i-atoms
3 CYT H2"
set-j-atoms
3 CYT H6
R<average>= 4.267 NOE= 2.86 (- 0.80/+ 1.20) Delt a= -0.205 E(NOE)=
1.284
==========spectrum 1 restraint 205 ======== ==
set-i-atoms
13 GUA H2"



set-j-atoms

13 GUA H8
R<average>= 4.648 NOE= 3.21 (- 0.80/+ 1.20) Delt
1.714
==========spectrum 1lrestraint 217 ========
set-i-atoms

4 ADE H2"
set-j-atoms

4 ADE H8
R<average>= 4.611 NOE=2.96 (- 0.80/+ 1.20) Delt
6.182
==========spectrum 1l restraint 245 ========
set-i-atoms

10 GUA H%'
set-j-atoms

9 ADE H8
R<average>= 5.973 NOE= 4.62 (- 0.80/+ 1.00) Delt
3.820
==========spectrum 1 restraint 264 ========
set-i-atoms

8 ADE H2
set-j-atoms

8 ADE H8
R<average>= 4.256 NOE= 2.82 (- 0.80/+ 1.20) Delt
1.687
==========gpectrum 1 restraint 265 ========
set-i-atoms

8 ADE HI'
set-j-atoms

8 ADE H8
R<average>= 2.480 NOE= 3.52 (- 0.80/+ 1.20) Delt
1.758
==========gpectrum 1 restraint 271 ========
set-i-atoms

8 ADE H5"
set-j-atoms

8 ADE H8
R<average>= 5.989 NOE=4.36 (- 0.80/+ 1.20) Delt
5.600

NOEPRI: RMS diff. = 0.068, #(violat.> 0.2)=
NOEPRI: RMS diff. class ALL = 0.071, #(viol.>
306 NOEs

NOEPRI: RMS diff. class HB = 0.037, #(viol.>
38 NOEs

(atom-i |atom-j ) dist. equil.
const.
(atom-i |atom-j |atom-k ) an

delta energy const.

( 8 C5| 8 C4'] 8 C3) 10
5.074 3.922 500.000

( 8 04] 8 C1| 8 N9) 11
5.911 5.322 500.000

(atom-i |atom-j |atom-k |atom
equil. delta energy const. period

a= -0.236 E(NOE)=

a= -0.449 E(NOE)=

a= -0.353 E(NOE)=

a= -0.234 E(NOE)=

a= 0.239 E(NOE)=

a= -0.427 E(NOE)=

12 of 344 NOEs
0.2)= 12 of
0.2)= Oof

delta energy

gle equil.

9.626 114.700 -
3.711 107.800

-L ) angle

F6



( 7 CI'| 7 c4| 7 C8|
0.000 -6.406 6.251 500.000 O

7 N9 ) 6.406

s e L mu o O L S S

et +++

++++++++++++++H+ -+ CLASS ALL

+4++++++

for this class: SCALe= 30.690 AVERage=sum
SQCOnstant= 1.000 SQEXponent=

0.000 0.000

==========gpectrum 1 restraint 264
set-i-atoms

8 ADE H2
set-j-atoms

8 ADE H8

R<average>= 4.882 NOE= 2.82 (- 0.80/+ 1.20) Delt

22.697

NOEPRI: RMS diff. = 0.076, #(violat.> 0.5)=
NOEPRI: RMS diff. class ALL = 0.080, #(viol.>

306 NOEs

NOEPRI: RMS diff. class HB = 0.035, #(viol.>
38 NOEs

(atom-i |atom- ) dist. equil.

const.

(atom-i |atom-j |atom-k ) an

delta energy const.

( 8 C5| 8 cC4'] 8 C3) 10
5.074 3.922 500.000

( 8 04 8 C1'| 8 N9)11
5.911 5.322 500.000

(atom-i |atom-j |atom-k |[atom
equil. delta energy const. period

(7 C1| 7 C4] 7 C8|
0.000 -6.406 6.251 500.000 O
The following dipolar couplings have
delta XDIPlar greater than or
equal to the cutoff:
class JCH
The following dipolar couplings have
delta XDIPlar greater than or
equal to the cutoff:
class JCH
The following dipolar couplings have
delta XDIPlar greater than or
equal to the cutoff:

The following dipolar couplings have
delta XDIPlar greater than or

equal to the cutoff:

The following dipolar couplings have
delta XDIPlar greater than or

ntial=square-well
2 SQOFfsets(+/-)=

a= -0.860 E(NOE)=

1 of 344 NOEs
0.5)= 1of
0.5)= Oof

delta energy

gle equil.

9.626 114.700 -
3.711 107.800

-L ) angle

7 N9 ) 6.406

F>



equal to the cutoff:

The following dipolar couplings have
delta XDIPlar greater than or

equal to the cutoff:

The following dipolar couplings have
delta XDIPlar greater than or

equal to the cutoff:

The following dipolar couplings have
delta XDIPlar greater than or

equal to the cutoff:

The following dipolar couplings have
delta XDIPlar greater than or

equal to the cutoff:
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REMARK FILENAME="DNA_Structure2/runl_67.pdb"

REMARK ——=—=——=——=—=—=—===

REMARK

overall,bonds,angles,improper,vdw,noe,cdih,xdip,ram a,ncs,orie,plan
REMARK energies: -1722.1, 14.934, 200.864, 20.9281, 52.2324,131.46, 0,
0, -2145.48, 0, 0, 2.9574

REMARK ——=—=——=——=—=—=—===

REMARK bonds,angles,impropers,noe,cdih,x dipo
REMARK rms-d: 5.713473E-03,1.15265,0.671221,9.70069 7E-02,0,0
REMARK ——=—=——=——=—=—=—===

REMARK noe, cdih

REMARK violations.: 6, 0

REMARK ——=—=——=——=—=—=—===

REMARK R-factor: JCH JCHB JCMT JADR JADB JCNB
REMARK R-factor xdip: 000000
REMARK rms xdip: 000000

REMARK rms for 1H-1H dipo: HABS HSIG
REMARK RMS xdip: 0 0

REMARK ———————————=—=

REMARK DATE:23-Apr-06 15:35:33 created by us er: [unknown]
ATOM 1P CYT 1 12492 11.611 2. 099 0.00 0.00
ATOM 2 O1PCYT 1 12.112 10.190 2. 269 0.00 0.00
ATOM 3 O2PCYT 1 13.911 11.973 1. 885 0.00 0.00
ATOM 4 O5'CYT 1 11.955 12.435 3. 375 0.00 0.00
ATOM 5 H5TCYT 1 12.233 12.671 O. 293 1.00 0.00
ATOM 6 OS5TCYT 1 11.623 12.224 0. 887 1.00 0.00
ATOM 7 C5'CYT 1 12.846 13.284 4. 104 0.00 0.00
ATOM 8 H5'CYT 1 13.308 13.992 3. 416 1.00 0.00
ATOM  9H5"CYT 1 13.624 12.670 4. 556 1.00 0.00
ATOM 10 C4'CYT 1 12.131 14.057 5. 205 0.00 0.00
ATOM 11 H4'CYT 1 12.862 14.662 5. 741 1.00 0.00
ATOM 12 O4'CYT 1 11.184 14.942 4. 591 0.00 0.00
ATOM 13 C1'CYT 1 9.849 14.570 4. 980 0.00 0.00
ATOM 14 HI'CYT 1 9.430 15.344 5. 623 1.00 0.00
ATOM 15 N1 CYT 1 9.040 14.453 3. 755 0.00 0.00
ATOM 16 C6 CYT 1 9.303 13.487 2. 830 0.00 0.00
ATOM 17 H6 CYT 1  10.137 12.803 2. 986 1.00 0.00
ATOM 18 C2 CYT 1 7.989 15.342 3. 597 0.00 0.00
ATOM 19 02 CYT 1 7.775 16.201 4. 451 0.00 0.00
ATOM 20 N3 CYT 1 7.210 15.230 2. 484 0.00 0.00
ATOM 21 C4 CYT 1 7.456 14.284 1. 567 0.00 0.00
ATOM 22 N4 CYT 1 6.679 14.195 0. 487 0.00 0.00
ATOM 23 HN'CYT 1 6.861 13.483 -0. 206 1.00 0.00
ATOM 24 HN"CYT 1 5.910 14.837 0. 363 1.00 0.00
ATOM 25 C5 CYT 1 8.540 13.367 1. 729 0.00 0.00
ATOM 26 H5 CYT 1 8.739 12.594 0. 986 1.00 0.00
ATOM 27 C2'CYT 1 9.935 13.260 5. 760 0.00 0.00
ATOM 28 H2'CYT 1 9.702 12.409 5. 122 1.00 0.00
ATOM 29 H2"CYT 1 9.285 13.285 6. 635 1.00 0.00
ATOM 30 C3'CYT 1 11.385 13.194 6. 201 0.00 0.00
ATOM 31 H3'CYT 1 11.763 12.173 6. 153 1.00 0.00
ATOM 32 O3'CYT 1 11.533 13.743 7. 511 0.00 0.00



ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

33
34
35
36
37
38

P ADE
O1P ADE
O2P ADE
O5' ADE
C5' ADE
H5' ADE

39 H5" ADE

40
41
42
43
44
45
46
47
48
49
50
51
52
53

C4' ADE
H4' ADE
04' ADE
C1' ADE
H1' ADE
N9 ADE
C4 ADE
N3 ADE
C2 ADE
H2 ADE
N1 ADE
C6 ADE
N6 ADE
HN'" ADE

54 HN" ADE

55
56
57
58
59
60

C5 ADE
N7 ADE
C8 ADE
H8 ADE
C2' ADE
H2' ADE

61 H2" ADE

62
63
64
65
66
67
68
69
70

C3' ADE
H3' ADE
O3' ADE
P CYT
O1P CYT
O2P CYT
O5'CYT
C5'CYT
H5' CYT

71 HS" CYT

72
73
74
75
76
77
78
79
80
81
82
83
84
85

C4'CYT
H4'CYT
04'CYT
C1'CYT
H1'CYT
N1 CYT
C6 CYT
H6 CYT
C2 CYT
02 CYT
N3 CYT
C4 CYT
N4 CYT
HN'CYT

86 HN" CYT

87
88
89

C5 CYT
H5 CYT
C2'CYT

2
2
2
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11.048 12.902 8.

11.173 11.460 8.
11.718 13.456 9.

9.479
9.054
9.537
9.356
7.539
7.275
7.084
5.655
5.237
5.112
3.859
2.912
1.810
0.988
1.599
2.561
2.331
3.046
1.441
3.768
4.950
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6.706
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5.202
4.613
6.737
7.242
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14.613
15.257
14.926
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15.807
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14.307
15.313
13.507
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14.521
14.376
15.057
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7.411 12.719 12.
6.441 14.800 13.
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3.799
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3.726
2.532
1.688
2.669
2.727
1.824
3.903
5.170
5.323
3.666
2.513
4.735
5.986
7.010
7.958
6.837
6.236
7.253
2.797
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14.023
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C3'CYT
H3'CYT
O3'CYT
P ADE
O1P ADE
O2P ADE
O5' ADE
C5' ADE
H5' ADE
H5" ADE
C4' ADE
H4' ADE
04' ADE
C1' ADE
H1' ADE
N9 ADE
C4 ADE
N3 ADE
C2 ADE
H2 ADE
N1 ADE
C6 ADE
N6 ADE
HN'" ADE
HN" ADE
C5 ADE
N7 ADE
C8 ADE
H8 ADE
C2' ADE
H2' ADE
H2" ADE
C3' ADE
H3' ADE
03' ADE
P GUA
O1P GUA
0O2P GUA
05' GUA
C5' GUA
H5' GUA
H5" GUA
C4' GUA
H4' GUA
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3.828 10.790 13.
2.177 10.080 13.
2.231 12.226 13.
2.725 12.543 14.
0.820 12.125 183.
0.233 11.590 14.

1.104 12.085 15.
-1.220 11.864 14.

0.446 10.001 14.
-0.262 9.255 13.

-0.009
-1.333
0.089
-0.582
1.432
2.220
2.307
3.560
4.699
4.782
6.027
6.189
7.101
6.988
8.072
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8.968
5.715
5.241
3.971
3.287
1.472
1.766
1.631
0.022
-0.554
-0.542
-0.835

-0.566 3.587 16.
-0.148 5.703 17.
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-2.964
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-2.529
-4.480
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-5.082
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4.657
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5.846
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147 H1 GUA
148 C6 GUA
149 O6 GUA
150 C5 GUA
151 N7 GUA
152 C8 GUA
153 H8 GUA
154 C2' GUA
155 H2' GUA
156 H2" GUA
157 C3'GUA
158 H3'GUA
159 03' GUA
160 P CYT
161 O1P CYT
162 O2P CYT
163 O5' CYT
164 C5'CYT
165 H5'CYT
166 H5" CYT
167 C4'CYT
168 H4'CYT
169 O4'CYT
170 C1'CYT
171 H1I'CYT
172 N1 CYT
173 C6 CYT
174 H6 CYT
175 C2 CYT
176 02 CYT
177 N3 CYT
178 C4 CYT
179 N4 CYT
180 HN'CYT
181 HN" CYT
182 C5 CYT
183 H5 CYT
184 C2'CYT
185 H2'CYT
186 H2" CYT
187 C3'CYT
188 H3'CYT
189 O3'CYT
190 P GUA
191 O1P GUA
192 O2P GUA
193 O5' GUA
194 C5'GUA
195 H5'GUA
196 H5" GUA
197 C4'GUA
198 H4' GUA
199 O4' GUA
200 C1'GUA
201 H1'GUA
202 N9 GUA
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-5.680 4.040 9.
-4.255 3.805 11.
-3.412 3.373 10.
-4.134 4.015 12.
-3.048 3.794 13.
-3.499 4.159 14.
-2.887 4.122 15.
-5.497 4.295 16.
-4.776 3.487 16.
-6.478 3.900 17.
-5.022 5.270 18.
-4.248 4.823 18.
-6.109 5.742 18.
-6.710 4.931 20.
-7.565 5.838 20.
-5.582 4.253 20.
-7.669 3.809 19.
-8.834 4.248 18.
-8.546 5.030 18.
-9.541 4.663 19.
-9.509 3.123 17.
-10.450 3.499 17.
-8.651 2.726 16.
-8.567 1.307 16.
-9.377 0.912 16.
-7.278 0.923 16.
-6.092 1.093 16.
-6.082 1.525 17.
-7.329 0.377 14.
-8.412 0.240 14.
-6.166 0.009 14.
-4.994 0.167 14.
-3.878 -0.212 14.
-2.982 -0.104 14.
-3.929 -0.608 13.
-4.928 0.730 16.
-3.974 0.863 16.
-8.774 0.854 18.
-7.849 0.930 18.
-9.176 -0.159 18.
-9.804 1.867 18.
-9.696 2.057 19.
-11.121 1.402 18.
-11.732 0.107 19.
-13.209 0.214 19.
-11.041 -0.055 20.
-11.286 -1.096 18.
-11.682 -1.088 16.
-11.403 -0.130 16.
-12.765 -1.198 16.
-11.025 -2.206 16.
-11.386 -2.147 15.
-9.593 -2.009 16.
-8.976 -3.254 16.
-8.764 -3.821 15.
-7.700 -2.895 17.
-6.494 -2.890 16.
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490
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400
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814
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806
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840
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414
714
017
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970
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824
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204 N3 GUA
205 C2 GUA
206 N2 GUA
207 HN'GUA
208 HN" GUA
209 N1 GUA
210 H1 GUA
211 C6 GUA
212 06 GUA
213 C5 GUA
214 N7 GUA
215 C8 GUA
216 H8 GUA
217 C2'GUA
218 H2' GUA
219 H2" GUA
220 C3'GUA
221 H3' GUA
222 03'GUA
223 P ADE

224 O1P ADE
225 O2P ADE
226 O5'ADE
227 C5' ADE

228 H5'ADE

229 H5" ADE

230 C4' ADE

231 H4' ADE

232 O4' ADE
233 C1' ADE

234 H1' ADE

235 N9 ADE
236 C4 ADE
237 N3 ADE
238 C2 ADE
239 H2 ADE
240 N1 ADE
241 C6 ADE
242 N6 ADE
243 HN'ADE
244 HN" ADE
245 C5 ADE
246 N7 ADE
247 C8 ADE
248 H8 ADE
249 C2' ADE
250 H2' ADE
251 H2" ADE

252 C3'ADE
253 H3' ADE
254 O3' ADE
255 P ADE

256 O1P ADE
257 O2P ADE
258 O5' ADE
259 C5'ADE
260 H5' ADE
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-6.284 -3.441
-5.038 -3.263
-4.681 -3.743
-5.358 -4.237
-3.732 -3.645
-4.075 -2.587
-3.187 -2.429
-4.265 -2.017
-3.354 -1.418
-5.600 -2.211
-6.208 -1.803
-7.434 -2.237
-8.183 -2.093
-90.986 -4.018
-9.966 -3.684
-9.814 -5.092

-11.296 -3.615 16.
-12.133 -3.627 17.
-11.556 -4.431 15.
-11.868 -5.996 15.
-12.974 -6.333 14.
-11.977 -6.332 16.
-10.518 -6.660 14.
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803
919
185
397
097
222
260
355
372
776
041
982
946
153
330
891
622
350
492
739
745
630
954
244
522
829
825
531
537
614
129
610
049
425
198
807
982
297
016
243
757
971
615
182
536
621
539
112
762
821
969
932
055
650
665
410
636

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



ATOM 318 H3'GUA 10 -6.540 -3.373 4. 137 1.00 0.00

ATOM 319 O3'GUA 10 -8.233 -2.257 3. 703 1.00 0.00
ATOM 320 P CYT 11 -7.572 -1.090 2. 821 0.00 0.00
ATOM 321 O1PCYT 11 -6.130 -1.031 3. 162 0.00 0.00
ATOM 322 O2P CYT 11  -7.997 -1.246 1. 413 0.00 0.00
ATOM 323 O5'CYT 11  -8.267 0.221 3. 436 0.00 0.00
ATOM 324 C5'CYT 11 -9.684 0.380 3. 439 0.00 0.00
ATOM 325 H5'CYT 11 -10.153 -0.504 3. 867 1.00 0.00
ATOM 326 H5"CYT 11 -10.031 0.513 2. 413 1.00 0.00
ATOM 327 C4'CYT 11 -10.071 1.601 4. 250 0.00 0.00
ATOM 328 H4'CYT 11 -11.157 1.638 4. 336 1.00 0.00
ATOM 329 O4'CYT 11 -9.512 1.509 5. 554 0.00 0.00
ATOM 330 C1'CYT 11 -9.162 2.836 6. 017 0.00 0.00
ATOM 331 H1'CYT 11 -9.803 3.118 6. 853 1.00 0.00
ATOM 332 N1 CYT 11 -7.744 2811 6. 449 0.00 0.00
ATOM 333 C6 CYT 11 -6.813 2.062 5. 781 0.00 0.00
ATOM 334 H6 CYT 11 -7.128 1.405 4. 970 1.00 0.00
ATOM 335 C2 CYT 11 -7.383 3.636 7. 503 0.00 0.00
ATOM 336 02 CYT 11 -8.241 4.280 8. 101 0.00 0.00
ATOM 337 N3 CYT 11 -6.068 3.701 7. 855 0.00 0.00
ATOM 338 C4 CYT 11 -5.142 2985 7. 205 0.00 0.00
ATOM 339 N4 CYT 11 -3.859 3.101 7. 559 0.00 0.00
ATOM 340 HN'CYT 11 -3.599 3.710 8. 322 1.00 0.00
ATOM 341 HN"CYT 11 -3.147 2.583 7. 062 1.00 0.00
ATOM 342 C5 CYT 11  -5.507 2.122 6. 123 0.00 0.00
ATOM 343 H5 CYT 11 -4.756 1.537 5. 590 1.00 0.00
ATOM 344 C2'CYT 11  -9.390 3.808 4. 852 0.00 0.00
ATOM 345 H2'CYT 11  -8.521 4.445 4. 683 1.00 0.00
ATOM 346 H2"CYT 11 -10.298 4.395 5. 000 1.00 0.00
ATOM 347 C3'CYT 11  -9.586 2.897 3. 659 0.00 0.00
ATOM 348 H3'CYT 11  -8.637 2.709 3. 154 1.00 0.00
ATOM 349 O3'CYT 11 -10.587 3.321 2. 736 0.00 0.00
ATOM 350 P PDU 12 -10.339 4.412 1. 619 1.00 0.00
ATOM 351 O1PPDU 12 -11.300 4.159 O. 520 1.00 0.00
ATOM 352 O2P PDU 12 -8.955 4.276 1. 109 1.00 0.00
ATOM 353 O5'PDU 12 -10.576 5.882 2. 223 1.00 0.00
ATOM 354 C1'PDU 12 -11.054 8.368 5. 326 1.00 0.00
ATOM 355 H1'PDU 12 -11.896 8.997 5. 659 1.00 0.00
ATOM 356 N1 PDU 12 -10.210 8.120 6. 498 1.00 0.00
ATOM 357 C6 PDU 12 -8.682 8.054 6. 501 1.00 0.00
ATOM 358 H6 PDU 12  -8.112 8.213 5. 528 1.00 0.00
ATOM 359 C5 PDU 12 -7.926 7.783 7. 755 1.00 0.00
ATOM 360 C4 PDU 12 -8.629 7.584 9. 004 1.00 0.00
ATOM 361 N3 PDU 12 -10.102 7.661 8. 965 1.00 0.00
ATOM 362 H3 PDU 12 -10.616 7.527 9. 825 1.00 0.00
ATOM 363 C2 PDU 12 -10.857 7.929 7. 725 1.00 0.00
ATOM 364 O2 PDU 12 -12.181 7.979 7. 817 1.00 0.00
ATOM 365 O4 PDU 12 -8.096 7.333 10. 196 1.00 0.00
ATOM 366 O4'PDU 12 -11.612 7.168 4. 762 1.00 0.00
ATOM 367 C4'PDU 12 -11.912 7.489 3. 436 1.00 0.00
ATOM 368 H4'PDU 12 -12.882 8.011 3. 406 1.00 0.00
ATOM 369 C3'PDU 12 -10.805 8.357 2. 944 1.00 0.00
ATOM 370 H3'PDU 12 -10.006 7.773 2. 459 1.00 0.00
ATOM 371 C2'PDU 12 -10.299 9.031 4. 198 1.00 0.00
ATOM 372H2"PDU 12 -10.491 10.118 4. 182 1.00 0.00
ATOM 373 H2'PDU 12 -9.214 8.902 4. 317 1.00 0.00

ATOM 374 HCAPPDU 12  24.819 -8.454 -4. 219 1.00 0.00
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ATOM
ATOM
ATOM
ATOM
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ATOM
ATOM
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
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375 C5'PDU 12
376 H5" PDU 12

377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412

H5' PDU

C10 PDU
C20 PDU
C19 PDU
C18 PDU
H18 PDU
C25 PDU
C17 PDU
C16 PDU
H16 PDU
Ci15 PDU
H15 PDU
C24 PDU
C14 PDU
H14 PDU
C13 PDU
H13 PDU
C22 PDU
C12 PDU
H12 PDU
C11 PDU
H11 PDU
C21 PDU
C23 PDU
H17 PDU
H19 PDU
H5T PDU
O5T PDU
02' PDU

03' PDU

P GUA

O1P GUA
O2P GUA
O5' GUA

C5' GUA

H5' GUA

413 H5" GUA

414
415
416
417
418
419
420
421
422
423
424

C4' GUA
H4' GUA
04' GUA
C1' GUA
H1' GUA
N9 GUA
C4 GUA
N3 GUA
C2 GUA
N2 GUA
HN' GUA

425 HN" GUA

426
427
428
429
430
431

N1 GUA
H1 GUA
C6 GUA
06 GUA
C5 GUA
N7 GUA

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

12

12

13
13
13

13

13

13

13

13

13

13

13

13

13

13

13

13

13
13

13

13

13

13

13

13

13

-11.914
-12.432
-12.467
-6.455
-5.678
-6.373
-5.598
-6.135
-4.125
-3.349
-1.877
-1.279
-1.180
-0.045
-1.954
-1.256
-0.119
-2.031
-1.493
-3.504
-4.280
-3.743
-5.753
-6.353
-4.202
-3.427
-3.886
-7.510

6.283
5.441
6.491
7.720
8.676
9.670
10.609
11.357
10.580
11.525
11.530
12.276
10.567
10.580
9.587
8.586
8.564
7.611
6.840
7.639
6.664
5.888
6.697
5.936
8.639
9.598
12.251
9.712
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-11.487 3.033 2.

-10.565 3.326 2.
-22.834 -64.921 48.

-11.296 9.309 2.
-10.684 9.396 O.

-10.493 8.020 O.
-11.480 10.374 -0.

-9.245
-9.152
-9.670
-9.634
-7.704
-7.688
-7.025
-5.627
-5.063
-5.178
-3.902
-2.856
-1.736
-0.610

0.239
-0.608
-1.663
-0.777
-2.727
-2.561
-3.921
-5.201

10.038
11.381
11.462
12.042
11.815
12.812
10.920
10.934
11.437
9.536
9.086
9.849
9.138
9.743
9.209
10.738
7.778
7.309
6.975
5.769
7.732
7.322
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547
035
616
750
553
389
216
883
180
001
926
541
054
986
271
444
417
656
017
693
906
271
939
343
521
327
692
395
781
798
486
040
557
044
222
843
318
275
598
496
934
363
018
804
913
137
519
659
033
141
210
438
565
044
870
895
521

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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1.00
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1.00
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0.00
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0.00
0.00
0.00
0.00
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0.00
0.00
0.00
0.00
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0.00
0.00
0.00
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM

432 C8 GUA
433 H8 GUA
434 C2' GUA
435 H2' GUA
436 H2" GUA
437 C3'GUA
438 H3' GUA
439 O3 GUA

13
13
13
13
13
13
13
13

440 P THY 14

441 O1P THY
442 O2P THY
443 O5'THY
444 C5' THY
445 H5' THY
446 H5" THY
447 C4'THY
448 H4' THY
449 0O4' THY
450 C1'THY
451 H1'THY
452 N1 THY
453 C6 THY
454 H6 THY
455 C2 THY
456 02 THY
457 N3 THY
458 H3 THY
459 C4 THY
460 O4 THY
461 C5 THY
462 CM THY
463 H51 THY
464 H52 THY
465 H53 THY
466 C2' THY
467 H2' THY
468 H2" THY
469 C3'THY
470 H3' THY
471 O3' THY
472 P GUA
473 O1P GUA
474 O2P GUA
475 O5' GUA
476 C5' GUA
477 H5' GUA
478 H5" GUA
479 C4' GUA
480 H4' GUA
481 O4' GUA
482 C1'GUA
483 H1' GUA
484 N9 GUA
485 C4 GUA
486 N3 GUA
487 C2 GUA
488 N2 GUA

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

-5.885 8.427
-6.946 8.466
-5.470 11.708
-4.864 11.149
-5.046 12.696
-6.900 11.832
-7.166 10.986
-7.101 13.071

-5.858 13.815 -
-4.806 12.811 -1.
-6.369 14.677 -2.

-5.350 14.756
-6.246 15.669
-7.146 15.139

-6.519 16.447 -

-5.595 16.312
-6.331 16.925
-5.137 15.305
-3.866 15.705
-3.925 15.712
-2.853 14.721
-2.963 14.056
-3.827 14.242
-1.777 14.518
-1.667 15.109
-0.826 13.614
-0.033 13.458
-0.859 12.904
0.045 12.123
-2.019 13.177
-2.174 12.460
-1.336 12.716
-3.107 12.768
-2.189 11.383
-3.579 17.118
-2.517 17.251
-3.936 17.861
-4.391 17.163
-3.835 16.727
-4.793 18.499
-3.936 19.373

-3.529 18.498 -0.
-4.669 20.630 -0.

-2.627 19.727
-2.739 20.489
-3.379 19.957
-3.191 21.453
-1.378 20.721
-1.519 21.221
-0.721 19.475
0.697 19.690
1.102 19.628
1.288 18.623
2.531 18.066
3.413 18.390
4.542 17.682
5.519 17.878
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552
306
712
002
896
215
420
460
145
424
233
047
674
987
041
881
402
771
313
401
884
691
052
727
799
293
898
106
818
290
048
696
519
119
815
609
529
536
706
241
201
921
069
062
263
968
030
902
860
113
069
079
241
414
387
303
187

0.00
1.00
0.00
1.00
1.00
0.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
1.00
1.00
0.00
1.00
0.00
0.00
1.00
0.00
0.00
1.00
0.00
0.00
0.00
1.00
0.00
0.00
0.00
0.00
1.00
1.00
1.00
0.00
1.00
1.00
0.00
1.00
0.00
0.00
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0.00
1.00
1.00
0.00
1.00
0.00
0.00
1.00
0.00
0.00
0.00
0.00
0.00
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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0.00
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0.00
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ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
ATOM
END

489 HN' GUA
490 HN" GUA

491
492
493
494
495
496
497
498
499
500

N1
H1
C6
06
C5
N7
Cc8
H8

c2'
H2'

GUA
GUA
GUA
GUA
GUA
GUA
GUA
GUA
GUA
GUA

501 H2" GUA
502 C3'GUA
503 H3' GUA
504 O3'GUA

505 H3T GUA 15

506 X ANI
507 Y ANI

508 Z ANI

509 OO ANI

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

500

500

500
500

6.373
5.406
4.774
5.655
3.883
4.185
2.680
1.542
0.768
-0.222
0.945
1.635
1.317
-0.428
-0.569
-0.630

-1.069 23.047 3.
101.090 1.322 -0.
99.001 -2.119 O.
96.857 1.180 -1.
99.099 -0.560 -2.

17.342
18.563
16.728
16.234
16.380
15.516
17.133
17.095
17.990
18.220
21.090
21.057
21.754
21.549
21.300
22.947
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124
921
333
337
326
506
413
608
147
754
516
672
297
052
999
261
110
815
525
064
037

1.00
1.00
0.00
1.00
0.00
0.00
0.00
0.00
0.00
1.00
0.00
1.00
1.00
0.00
1.00
0.00
1.00
1.00
1.00
1.00
1.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.09
0.09
0.09
0.08
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