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1 Bmﬂ
Dynamics

As “dynamics experiments” we regard a wide
range of experiments where:

Series of spectra measured with dependence

on at least one variable that is not Fourier

transformed, e.qg.

quFL Relaxation:

SRS v Wi signal amplitude as a

e function of mixing time

Diffusion:
signal amplitude as a
function of gradient
strength
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Analysis of small molecule relaxation data =ps®

Relaxation sugars2 14 1 C:\Bruker\TOPSPIN2.1\data\ecj\nmr
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ERtgtype ©' 7 Diffusion : Variable Gradient. :
© Intensity 1=1{0]"exp(-D*SQR(2*PI*gamina*Gi*LD) *(BD- LD/:?) *ted)
O S (O | Peak 4 at'4.024 ppm ;
Current Peak— _| Diff.Con.=3.711E-10m2/S
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M b w sl b e Brief Report

Peak 1 at 5.385 ppm

Diff Con. = 3.699e-010 m2/s
Peak 2 at 4.706 ppm
Diff Con. = 1.767e-009 m2/s

Peak 3 at 4.179 ppm
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T1/T2 Relaxation Guide has long been part of Topspin
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Analysis of protein relaxation data BRGKErn

How do we go from 2D spectra (or pseudo-3D) to curve fitting?
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Hetero nuclear relaxation experiments

method pulse program

NOE

hsqgcnoef3gpsi

hsqctletf3gpsi3d
hsqct2etf3gpsi3d

hsqctretf3gpsi3d

hsqcrexetf3gpsi3d
JACS 123, 11341, 2001

(2 sites, slow exchange)
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From Relaxation to Dynamics “&8“

— J(0), J(op), J(oy),
NOE, Ru, R, J(oy+ (,)N)TJ(@H_N@N)




The New Dynamics Center... e

File Config Help

G E DD e Il @wmm

@)
Open DPrint Input Geometry Comelstion Resst Shif Offet Resst Zoom  Full  Contour

=4 Protein Dynamics
& & hetero nOe

& & T1 rho
& Rex B R
4 NOE/T1/T2

m

® Dynamics Center

LA _ i
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The New Dynamics Center... sRGRER

-{j.ﬁ;@@ @ éiﬁ%&@un@

Op=n Print Input Geometry Comrelation Offst Resst Zoom  Full  Contour

File Config Help

E Method Center ; it
=4 Protein Dynamics
- ¢ hetero nOe
g Tl r:‘aﬁ‘ Define Sample parameters ﬂ‘
i |l Sample : _
;General;| Preparation | Properties | AA sequence | Structure
::; Eﬂrho Sample/Protein name  ubiquitine
-4 NOE/T1/T2
standard demo sample
Description/Title
Origin in-house
Date of preparation 06 [ 2005

ok || cancel

] 1 | »
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The New Dynamics Center... s

File Config Help

SeED e PHBkEVE

Opsn  DPrint Input Geometry Comslstion OFst Rasst Zoom  Ful

B Method Center 4 -
=4 Protein Dynamics
@4 hetero nOe

i B
%‘ Define Sample parameters ﬂ

|Generai|Preparaﬁon Properties | AA sequence| Structure

-4 T1rho
-4 NOE/T1/T2

PDB file opSpin3.1\Ubiquitin_data\1UBQ_H.pdbj

m

ok || cancel

< 1 | v
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The New Dynamics Center... s

File Config Help

= I a)
G ELD e Il o
Open Drint Input Geometry Comslation Resst Shif Ot Rest F = ~
¥_ Select Data for T1 method =5
E2 Method Center N ol
B¢ Protein Dynamics Spectra | peaks | Lists|
@4 hetero nOe
Select spectra type i
@ pseudo 3D (N planes)
() 2D spectra
pseudo 3D spectrum Ubiquitin_data\1065-T1\1\pdata\1\3rrr [
@ Rex number of spectra 8 Mixing time [s]
-4 NOE/T1/T2
2D spectrum 1 777 browse 0.000
2D spectrum 2 777 browse 0.050
2D spectrum 3 277 browse 0.100 3
2D spectrum 4 277 browse 0.150
2D spectrum 5 777 browse 0.200
2D spectrum 6 777 browse 0.250
2D spectrum 7 777 browse 0.300
2D spectrum 8 777 browse 0.350
2D spectrum 9 777 browse 0.400
« | I |
4
o ok || cancel | _—
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The New Dynamics Center... s

File Config Help

e BE M e I pHhERNO

F R
¥_ Select Data for T1 method =5
2 Method Center : =
=4 Protein Dynamics Spectra| Peaks | Lists
@4 hetero nOe I—‘ | |
Select peak type i

) do an automated peak picking
() use peak list at spectrum (peaklist.xml)
@ use any other peak list (peaklist.xml)

Peak fist file tin_data\2D-Ref\1\pdata\1\peakist.xmi |

m

0§
-4 NOE/T1/T2 perform automated peak snapping

Select integral type
@ use peak intensities

m

) use peak area integrals

() use peak shape integrals

) use deconvoluted peak integrals

Available functions
@ lorentzian
gaussian
fixed gaussian/lorentzian

| variable gaussian/lorentzian

Default fine width (Hz) in F1 25.0

ok || cancel | -
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The New Dynamics Center... sRGReER

File Config Help

Ty T - - —
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& Mothod Conter (— - — E
=4 Protein Dynamics ¥ W.E_HS'BS”B'WB_Q-A, | D @ II > =
& hetero noe C:\BrukerTopSping U |
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O£ Tl ]
: | i 10000 ]
1 i
A [ [ i - . ln] -
& < < :
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L ® 1
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The New Dynamics Center... sRGKER

File Config Help

G BE D e ML Pwmo
Opsn  Drint Inpst Geometry Comslstion Resst Shif  Ofést Resst Zoom  Full  Comtowr
B Method Center A edit peak name E
a---"‘p;- (Lt:tlgr?ﬁgg “ move this peak
s delete this peak <
| delete peaks in a region
keep only peaks in region 1@_'
& undo latest peak change
A configure update style 1-
w4 NOE/T1/T2 search peak by name ]
save peaklist to disk 11250 1 -
properties
' S

“ 115.00_: l

m | r

n
&
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The New Dynamics Center... s

File Config Help
G BE @D e IMpdldd Select T1 fit function
Open Drint Inpnt Geomstry Comrslstion Resst  Shif  Ofst  Resst  Zoom tJlITl
@fl)=I1,*%e
g___:;e;fr‘gfeﬁeg:ﬁ;mks Y [wa=135.85173, wa= 9.409 >0 =1 e
: C:\BrukerTopSpin3. ) J 1
&g hetero nOe F2F3 plane 0/4.761 Of(t) =1, * [1-e t"lTl], Saturation Recovery ]
100.00 ]
R /i b | . ]
O f(t) =1, * [1-2%e 1. Inversion Recovery 1
= |
The quality of Fits usually increases 1
if good start parameters are chosen. ]
# & NOE/T1/T2 110.00
¢ m start value for T1 (e.g. 0.5) 0.5 s |
Fit parameter error estimation can be based on different 1
methods Il 1|7
Select error estimation method &t 12000 ]
@ error estimation by fit 1
2 error estimation by weighted fit | 1
) error estimation by Monte Carlo simulation | |
4| Fitted parameters are calculated and 130.00_:
|
given with a confidence interval ]
= km—? % o op Confidence level 95.0 O Cego 1
— ok ][ canca || '
EL — . - —_
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The New Dynamics Center... s

File Config Help

GG BEH e IphiI@uo

&2 Method Center Y [wa=135585175, wa= g an0n 27 =

B---;? Protein Dynamics

" ¢ hetero noe C:\BrukerTopSpind.1\Wbiquitin_data\1065-T1\1\pdata\1'3rrr

F2F3 plane 0/4.761

100.00
Gly [47]
e
i ™ = <
Message M
¢ Rex 4§ Info Do 110.00
*# NOE/T1/T2 WY Fit curves for all peaks calculated. 8@ '
Gl OK
< | | I )

@9 38l 120.00

= = 130.00

1D.|DD 9.00 §.00 7.00 6.00 B |

{j{zm—?ig m], s R R S S BT | [
< m 3
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The New Dynamics Center... s

[ . Dynamics Center, Version : 2.

File Config Help
T~ o /Fr N ™
\5.;,}‘? Iﬁ E 4 _ m?w Ri{ JJE E R%a Z@n ':u:' K & Details of result viewing ﬁ
& Method Center : w2=120312/38, w3= 9 891166 Select how Fit gEtS d-EplﬂYEd =
S PN Dynamics C:\BrukerTopSpin3.1\Ubiqu o ] !
,—5.2 noen F2F3 plane 0/4.761 ) no interactive fit display 1
= - : 100.00 ]
= f:,rt';p'e @ show T1 fit in separate internal window ]
Al i -
_ View © show T1 fit in separate external window S .
‘7 REDOI't
jj:; o Select how Fit gets selected
Iﬁ o /T1/T2 @ if cursor is moved close to peak & @@ 110.00 ]
() if left mouse button is clicked near peak 8
("] show error bars of integrals =
[ Logarithmic display of fit curve aghr e 12000 ]
= J
Show T1/Sequence histogram
& [”] Show error bars of of Fit on histogram
1 ]
h ("] Show normalized Chi2/Sequence histogram 13000 ]
| ok || cancel ;
I : c | L |1DI|DD| . o e — .I:I T T R T T R T IBD|EI L1 :
" L‘}’i k“‘_'? 23 1| i ] »
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The New Dynamics Center... s

#_Dynamics Center, Version : 2.0.1 (201

File Config Help

GeEM@E e IHhHiIPHe
& Method Center : w2=112.39411 47, wi= B.278/4510 1| valza) i
B:;‘Lt:t'grg"r?g:‘“ C:\Bruker\TopSpin3.1\Ubiquitin_ldata\1065-T1\1\pdata\1'3rrr 100.00 3| T1 histogram .
o F2F3 plane 0/4.761 Gy 47 Ser [20] E
0Tl oL U . 1.25
i 'Thr[Q] 1
Thr[sg [36] T ]
e 110.00 3 1.00
] 0.74
W T2 19760
#- ¢ T1rho & o
¥4 Rex 3 L
# ¢ NOE/T1/T2 ] i
130.00 3
oo e s e e e A B B eI
x108
T1 fit/ Val [26], 0.471 s
-~ k; a@ ml,, 0, 00 e S i
- 4| i r
L o — — — _
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The New Dynamics Center... s

we BEME e 3

& Method Center : =
=4 Protein Dynamics c\B —

@ # hetero nOe F2rd| output file name c:\tmp\test.pdf .

- ¥ = : H

Include sample page 100

Include numerical page

L & T2 . 0.
#-# T1rho Sort output by number in peak name i
‘9 Rex |
¥ ¢ NOE/TL/T2 Include spectrum page
[" Include histogram page idues
Include fit page
select fit curves
@ include all fit curves 1 |

2 include onby fit curves of visible peaks
) select fit curves numerically

specify selection 1,2,3 10-20

ok || cancel |

Ll 2
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The New Dynamics Center...

File Config Help

e B E e

Op=n  Print Input

Geometry  Cogrelstion  Raset

§ﬁ1i@§5

@ MM (3)
Shif  Ofet Zoom | Full ]

2 Method Center
=4 Protein Dynamics
i-¢ hetero nOe

4

M w2=112 394147, w3= 62795410
C:\BrukerTopSpin3.1\Whiquitin |

E2ES nlane 04 7681

'
-4 NOE/T1/T2

datai1065-T1 1 pdatai1'3rrr 100.00
Gly [47]

E'B Tl

»

T1 Analysis
E:\data\dynamic\nmrisample_bert561\pdatal '3

Eddidalihmamicinmirisiniple_beri 56 1ipdataliidrm
F2F3 plane 114.759, 1= 05005

,_‘TBL'J 2 vl B e
_Lé_':u a -‘f;s"'

PEELL 43
eriaki gy YL

875

FEEUS
850

825

T1 histogram

L] ™

";‘ KER 0

IW

Val [26] —
T1 histogram 7
23 |
-
T1 Analysis B;‘ KERD Y
E:'dataldynamic'nmrisample_ber&S Tipdatal ' 3nm b

— fitbed function fit) = lo * exp (4T 1), bo fit lo and T1 1
Emor estimabon method Monte Caro simulations. =
Confidence level 1
B0 used peaks
used i rals |
used mixing times all non-zero integrals wsed
v C s || cs.
y ey ] name F1 [ppm] F2 fppm] T1[s] Ermorls] |
E i -J'. 5 %1 GLM 2 12680 E£.ROB 0466 0.02e
~ Aﬂ\g{} ILE 3 114.800 £288 0435 0.036
i >, der aa PHE 4 118.172 £.585 0423 0.020
{’_', o WAL 5 121.063 2254 0448 1.1
125,00 5 LYS 6 127 647 5031 0431 0.035
THR T 115.121 ET03 0451 0.028
agg PEM LEU B 121_.54\5 2126 0458 G.DD? | &
1 THE & 1065488 7608 0.508 0.0a7
GLY 10 109.858 T.TE2 0475 0.052
LY¥S 11 121.545 7238 1.28 0.026
14 1 THR 12 120.260 581 0464 0.020
13 ILE 13 127228 2517 0445 0.023
THR 14 121333 BATR 0456 00097
10 0 LEU 15 124017 £703 D446 0.032
GLU 18 121.858 £.182 0420 0.038
VAL 17 117308 £.005 0438 0.022
| GLU 18 119,138 5638 0461 0.016
SER 20 108237 7.002 0448 0.012
ASP 21 123472 5011 0417 0,001
b | THR 22 108,537 7.8B1 0431 0.081 -
| ILE 23 120602 E483 0417 0.011 b
ASM 25 121.083 J7.6B2 0415 0.0093
| VAL 26 122 187 £.085 0478 0.033
71 negidied | LYS 27 118.678 ol 0408 17
ALA 23 123.358 0T 0.00 0.0
LY'S 29 110838 1R32 0424 0013
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The New Dynamics Center... s

|/ Dynamics Center, Version ; 20.1 (2012 Apr/11

File Config Help

G B E e §m1w&0"" )

Open  Drint  Input  Geometry  Comslstion  Resst  Shit Ot {Full ! Contour
& Method Center : w2=112.39411 47, wi= B.278/4510 1| valza) i
B:;‘Lt:t'grg"r?g:‘“ C:\BruKerTopSpIng. 1\Ubiquitin_4ata\1065-T1\1\paataitidrrr 100.00 3| T1 histogram .

56T F2F3 plane 0/4.761 R Ser [20] E 195
- E - = ] :
'Thr[g] 1
Thr[sg [36] T ]
T 2] 110.00 1.00
. 0.74
M Export
)’ T2
o g T1rho
¢ Rex _
# ¢ NOE/T1/T2 3
@ -
=~ Export data as text or in
10.00 50 residues
Mo EXCEL format. Peak

T1 fit/ Val [2§

integrals are included.

y _

0.25 050 0.75 1.00 125 s
|

SSF |

ro v b b s v e b -
i r
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The New Dynamics Center... s

'iﬁ'\ Select (MOE, T1, T2) project files for multi-field modelling

¢ Dynamics Center, Version : 2.0.1 (2012 Apr/1.

number of field strengths 1]

File Config Help
Gy & BEm e I Group of (NOE, T1, T2) projects at field 1
Opsn  Print Input Geometry Comslstion Rasst  Shif
NOE project file 1 \Users\ecj\Documents\ugi_hetnoe.proj | browse
ﬂé :;e;ho:l _Ce[r;:er . : wi=17 150 -
rotem namics - . . . < :
N EEtESa:O nge gz‘f;‘;'l‘ T1 project file 1 C:\Users\ecj\Documents\ugi_t1.proj browse histagram
""" mp 1.25
..... [} Data - . . . -
_____ B Analysis . T2 project file 1 C:\Users\ecj\Documentsiugi_t2.proj browse .
..... H Vi oh I
..... 2 Report Group of (NOE, T1, T2) projects at field 2
..... & Export ’ . 07s
@ Tl - NOE project file 2 777 browse
..... = [S)gzpb -
----- E Analysis ﬁ “+|| T1 project file 2 77? browse
..... . VEW L
::g g",‘fgg{tt A project file 2 ?79? browse
= T2 .
----- = ggrtgple N Group of (NOE, T1, T2) projects at field 3 4D residues
""" E Analysis NOE project file 3 777 browse i ]|
""" ; ‘I.lre'e::) t CHBruk fit / GIn [62], 0.507 & 3
..... ) 200 ]
----- & Export P3P | 11 project file 3 777 browse E
g T1rho 1
¥ Rex T2 project file 3 77?7 browse 150 3
Group of (NOE, T1, T2) projects at field 4
1.00
NOE project file 4 777 browse
. 0.50
T1 project file 4 777 browse
o i
T2 project file 4 ?79? browse | | _
o [T T2 . N LR | [
) k; gg . || Group of (NOE, T1,T2) projects at field 5 - |J
NNE nroiact fila 5 222 hroaves T —
' 1 | 3
[ OK ] [ Cancel ]
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The New Dynamics Center... BRUKER
" Select details for modelling relaxation parameters W
#_ Dynamics Center, Version : 2,01 (20: i

File Config Help . Settings.| TauC | Reduced SD | Isotropic modeling | Anisotropic modeling|
GeBE @D e I i1 d
Shif Offxt R

& Method Center e Calculations involve constants like NH bond length -
- . . M| =128 E -
T etaoe c:erukerTopsy [ or N chemical shift anisotropy.
_____ o Sample F2F3 plane 0/4.71
----- = :ataw Enter NH bond length 1.02 Angstrom
..... nalvsis ,
..... B View . - -
..... & Report Enter chemical shift anisotropy -160.0 ppm
..... ‘7 Export
=g ;ls.a - Improved model fitting may be done with multiple (e.g. 1000)
..... mp
:: Rﬁ?wss random selections of the start parameters.
..... W vi . .
..... 2 Report Number of iterations ( >= 0) 0
..... ‘7 Export
= ;ls.a - Depending on previous fits and availability of repetition
..... mpl residues
:: Rﬁ?wss experiments, errors of T1, T2 and NOE might be quite small 2
""" B View CoBrukeriTops i i i 507 ¢ ]
- g Eﬁg.?{t‘ Cobruker opS This may lead to problems during mdel fitting. 200
@ ¢ T1rho [C] Override calcuated errors with defaults |
I - & Rex ,;TQ 1.50_;
Default error of T1 values 2.0 %% ]
Default error of T2 values 2.0 % | .
Default error of NOE values 2.0 0% \Di_
T oK Cancel ROV | e
v |# - | ' g
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The New Dynamics Center...
4 Select details for modelling relaxation parameters |

fie Config Help | Setljngs|§TaUC§| Reduced 5D | Isotropic modeling | Anisotropic modeing\
GeBE @D e I i1 d
Shif Offxt R

Calculation of global isotropic TauC can be restricted

& Method Center N = .

B¢ Protes . B | =284 7B B to certain ranges of values of T1, T2 and NOE
4:7 rotein Dynamics CiBrukeriTops

& # hetero nOe F2F3 plane 0/4.7

----- [ sample

Residues with NOEs smaller than a given

value (including negative) can be excluded

Check NOE values

Lowest NOE value (e.g. 0.65) 0.65
Residues with T2 smaller than

mean - n * stdev can be excluded residues

m

----- @ Analysis Check T2 values

""" H View C:Bruker'TopS | e

200 3

""" # Report F2F3 plane 0/4.7
----- # Export Number of stdev (e.g. 1) 1.0

g T1rho ]
2 Rex b4 Residues with T2 too large compared to T1 150 3

(T2-T2mean)/T2 > n * (T1-Timean)/T1 can be excluded

100 3

Check T1 and T2 values

Number of ratios (e.g. 3) 1.0 \1'

I 1.00 s1|—
NN EEE NN

N
&t
|
|
|
‘_
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The New Dynamics Center... BRQBER
. Select details for modelling relaxation parameters ||

Fie Config Help . | settings | Tauc | Reduced SD'| Isotropic modeling | Anisotropic modeling|
e BE M e I il d

Opsn  DPrint Input Geometry Comelstion Resst  Shif  OFst  Raf

& Method Center : wi=12f 766
E-¢? Protein Dynamics

¢ hetero nOe
..... E Sample

CihBruker'Top%
F2F3 plane 0/4.71

With the available T1, T2 and NOE values
reduced spectral densities 3(0), 3(0.87wH), J(wN)
are calculated and D| | /D_ of the diffusion tensor

is estimated.
Furthermore, Rex and S2 can be estimated.

residues

Calculate spectral densities & estimate D|| / D_

m

""" B View 507 &

..... & Report CrBrukertl ops Estimate Rex from reduced spectral densites | 200 ]

F2F3 plane 0/4.71

& T1rho

[ &7 “Th

= ¢ NOE[T1/T2 )
=)

Estimate S2 from reduced spectral densities

150 7 l

100 3

I 1.00 s1|—
NN EEE NN
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The New Dynamics Center... BRQBER
4 Select details for modelling relaxation parameters |

File Config Help | Settings | Tauc | Reduced sb | Isotropic modeling || Anisotropic modeling|
G BEM e I il d
Shif Off=t Rsf

& Method Center : wi=12f 766
E-¢? Protein Dynamics

¢ hetero nOe
..... E Sample

With the available T1, T2 and NOE values and the

CihBruker'Top%
F2F3 plane 0/4.71

calculated overall TauC, order parameters can be
fitted to various models assuming isotropic tumbling.

M1: spectral density ~ S2 (TaucC fixed)

order parameter fit of Model M1

M2: spectral density ~ TauF, 52 (TauC fixed)
order parameter fit of Model M2

M3: spectral density ~ 52, Kex (TaucC fixed) residues

m

..... B View order parameter fit of Model M3

ChBruker'TopS
""" # Report F2F3 plane 0/4.7

507 &
----- # Export M4: spectral density ~ TauE, 52, Rex (TauC fixed) |

200 3

& T1rho

order parameter fit of Model M4 XN

M5: spectral density ~ Taus, Ss+2, 5f~2 (TauC fixed, TauF=0)

100 3

order parameter fit of Model M5

I 1.00 s1|—
NN EEE NN

n
&is
s
g
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The New Dynamics Center... BRQBER
4 Select details for modelling relaxation parameters |

File Config Help | Settings | TauC | Reduced SD | Isotropic modeling |; Anisotropic modeling
e E @O e I it 4 The assumption of isotropic tumbling is not valid
Opsn  Drint  Input Geomatry Comslstion Rasst  Shif  OFst  Ref
B Method Center _ [z oo in many cases. If the protein structure is available =
Bg:{‘::t'grz'ﬁgg‘“ CulBruker Tops the anisotropic diffusion tensor can be calculated.
_____ o Sample F2F3 plane 0/4.71
----- E Data Fit diffusion tensor to T1/T2 values
----- O Analysis .
..... E View . .
_____ & Report Local motions can be modelled assuming
& ‘;mfl Export overall anisotropic diffusion
..... [} Sample .
----- I pata TM1: spectral density ~ 52
----- O Analysis
..... E View
_____ 7 Report order parameter fit of Model TM1
..... E-x rt
) % po TM2: spectral density ~ TauE, 52
..... ] Sample residues
..... H pata =
_____ B Ananysis order parameter fit of Model TM2
----- O view “iBrukeriToj T 8 ]
% Bxwort Kt TM3: spectral density ~ 52, Kex |
E;g T rho order parameter fit of Model TM3 I
150 3 |
5 ¢ NOE/T1/T2 . 3
"9 D.;‘ta / TM4: spectral density ~ 52, TauE, Kex
..... . Anah«js E
""" # View order parameter fit of Model TM4 10
- & Report i
...... Export . 1
¢ Bxpo TM35: speciral density ~ 52, Sf2, Taus i 050 ]
order parameter fit of Model TM5 \1
ok [ cancal )| fusiBtl-

n
&is
l
|
|
l_
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The New Dynamics Center... s

[ Dynamics Center, Version : 2.0.1 (2012 Apr/1]

File Config Help

GG BELH e FlHhiPre

Open Print Input Geometry Comelstion Resst  Shif  Ofet Full Contour

»

&2 Method Center Y [w=12e 7685 vim T a5 1317

B"'g ) Pr(:]tetln W"x‘“ C:iBrukerTopSpina.1 Whiquitin_daties-i
# hetero n F2F3 plane 0/4.763 Oy 41 . .0
----- [ sample i

..... [} Data _.Thr é ??.

wi=97.3221241, w3=10.406/3

C:Bruker\TopSpin3.1u.lhiquitin_dmmw&’r_: T1 histogram
F2F3 plane 04761 O 97 oy

150
Thr A

[
5%, 33
ol

o] Th 4]
110.00 » d”;lyoag
i 2 [
%u Lo Glu 3 4
1. ] 050 -
P - l walll
Info

' T1/T2 ratios for peaks calculated at field strength 600.130 MHz
TR C-\Bruker\TopSpin3.1\Ubiquitin_data\1065-T1\1\pdata\1\3rrr has 70 relevant peaks. idos
----- M Data _ C-\BrukerTopSpin3.1\Ubiquitin_data\1066-T2\1\pdata\1\3rrr has 70 relevant peaks.
_____ E View Commonly identified by name are 89 peaks. ]
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File Config Help

i 1 A o~ n
G EMD e IMplPwme
Opsn  Print Input Geometry Comslstion Resst  Shif  OSst Resst Zoom  Full  Contour
E2 Method Center : wi=12 LTEBT 1vi= 7.85 317 w2=87 3221241, w3=10 4063 10 B
B---g:}r(:]t:tlgr[;y:gm CiBrukeriTopSpind.1Wbiquitin_dataings- CiBrukeriTopSpind.1Whiquitin_dawioés] || T1 histogram '
F2F3 plane 0/4.763 __ Glv [+7] F2F3 plane 0/4.761 _ Clv [47] -
..... [} Sample el Ser ED] ol SerEEDL
..... . Data .Thr 7
..... H Analysis The B8] 35K, ]
----- B view » "‘;ygm Mm]w 110.00 1
..... ‘7 REDOI't 2 L} » 4
----- & Export 2151] e
=4 T1
----- [ sample
----- H Data e
----- O Analysis 5
_____ B View ummary Info
----- # Report ¥ |sotropic overall correlation time calculated
P At with different methods: (field strength 600.130 MHz)
----- : Sample [ | Average over 37 residues, tc estimated from T1/T2 : 3.7e-09 s residues
_____ B Anaiysis — [e.g. Fushman et al., J. Biomol. NMR, 4, 2160221, (1994)] | =
| . . X ]
or ‘I-{'ewrt B Average over 37 residues, tc obtained from fit . 3.8e-09 s 621, 0.507 s 5
_____ 4 Eeport F2F [e.g. Kay et al., Biochemstry, Vol. 28, No.23, 8972-8979 (1989)] 200 4
g'ﬁ ;1 rho i Diffusion tensor estimation from high frequency corrected R2, R1 values ]
. ex ]
D||/D_calculated as - 1.23 150 4
[e.g. BioNMR in Drug Research, Wiley-VCH, p. 296, (2002)] ' ]
: - 100 3
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Open  Drint Input Geometry Comslstion Resst Shif  Ofet Resst Zoom  Full  Contour
ﬂé Method Center Y [wi=122 2763 veie 7 8510317 w2=87 322241, wi=10 406/3 10 B
gl‘);c::tlgr[;vﬁx.l Ics C:WBruker\TopSpin3.1u.lbiquitin_dmmm-_i C:Bruker\TopSpin3.1u.lhiquitin_dmmw&’r_: T1 histogram
_____ B sample F2F3 plane IJI4.?I?3Q‘G|V L (2] 1 F2F3 plane 0!4\.7610.G|V 518 B 201 E
é' B Thr A 7
] 2 ]
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File Config Help

GOBED e I hiRmO
Open  Drint  Input  Geometry  Comslstion Resst  Shif Ot Full  Contour
& Method Center Y [wi=122 2763 veie 7 8510317 w2=97 3221241, w3=10 40613 10 B
B---g:}r(:]t:tlgr[;y:gm CiBrukeriTopSpind.1Wbiquitin_dataings- C:\BrukeriTopSpin3.1Wbiquitin_datai065] | T1 histogram '
_____ B sample F2F3 plane IJI4.?I?3Q‘G|V L 0l b F2F3 plane 0/4.761 <).th 518 B 201 ] .
:: Rﬂ:lalvsis : Thr fr]riﬁgmr v E T S ]
----- H View B ‘J;m ;Mm]ﬁ 110.00 "‘:% S?W?IJ] 110.00 ] 1.00
----- & Report 5 ] i
..... # Export I ﬁ ] 075
B¢ Tl h‘ ]
----- [ sample & '
..... = Data Infn m_Z
o oalysis Fit of the full anistropic diffusion tensor yields ]
""" # Report [e.0. Ghose et al., J. Mag. Res, 149, 204-217 (2001)] ]
..... & Export Po 1
E—}"P T2 alpha = 82 +.Ir— 'D.1 52 1;5 ]
""" = Sample beta = 29 +/- 0.0636 1/s ] residues
_____ = Kf',;aws \ gamma = 13 +/-0.353 1/s E :
1| -
----- B view CiBrukerTopSpin Dxx = 4.00e+07 +/- 5. 04e+05 1/s ho 3|1 T1fit/GIn [62], 0.507 5 3
4 ot F2F3 plane 044761 Dyy = 4.21e+07 +/- 4.94e+05 1/s E 200 4
32 ;1 rho Dzz = 4. 86e+07 +/- 5. 91e+05 1/s ] ]

; ex s FO ]
anisotropy = 1.17 " 150 4
rhombicity = 0.243 ]
tc = 1/6Diso = 3.80e-09 5 o 100 3

| OK | po 0.50
130.00 7
._I._ 1 | -
\“‘\"II k“‘_'? -'Eg m
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Z-& hetero nOe (0} histegram 200 3 ] J(0.87wH) histogram
----- B Sample ] 3
| 150 ] ]
20 4 i 20 4 residues
2e J w2=110017801 37 wid=10.2911 4 Gln [40] 1 *f ]
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File Config Help

UGS ED e i h @

Hl_/_‘fj)
Input Geometry Comelation Rasst Ofet FResst Zoom Full  Contour

i Method Center Y3533 ppm, 1414.0 Hz, 20599 point,int= 368240938 (1516566.16) -
Em..g'?imm C:\BrukerTopSpind.1\NKK_ExamData\DOSY_Examples\d\pdatai1ir
.. & T2 1D trace 0
&g T1 rho
= g* Diffusion
3

-4 Cross Polarisation
-4 Redor

b edit peak name

move this peak

delete this peak

delete peaks in a region

keep only peaks in region

undo latest peak change

configure update style

search peak by name

save peaklist to disk

define new integration regions
3 delete all integration regions 5
properties
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File Config Help
L n T e
G BEEH e I i@ is
Curve Ftting | ILT (inverse Laplace)
e Method Center : 3.533 pprn, 1414.0 Hz, i
g o C:BrukerTopSPING | select Difusion ft function
- T2 1D trace 0 | (o) =1y * 172792782 (232D
G- (| N
- ¢ Diffusion ! f(5) = 1 * V"2 792" %2 * (05/2)"D
: ll
©f(g) =1y * V279727 8°2 " (453D
f8) = I * P
() user defined (python style)
-4 Cross Polarisation
¢ Redor number of function components 1
[7] assume constant offset term
Use the notation y = p[0]*func(x... with parameters p[0], p[1], ...
variable called x, and func like sin, exp, log, ...
number of parameters 1
function equation y = p[0]*exp(-p[1]*x*x)
Provide comma separated default parameters
default values (comma separated) 0.0, 0.0
Provide comma separated parameter units e.g. s, m, none
parameter units (comma separated) s, m 5
Fit parameter error estimation can be based on different
methods
Select error estimation method
@ error estimation by fit
() error estimation by weighted fit
() error estimation by Monte Carlo simulation
Fitted parameters are calculated and
given with a confidence interval

Confidence level 95.0
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el BME e T AL

4 Method Center 3173533 || curve Fiting| ILT (inverse Laplace) I
= ethod Cen =

1D tr

calculate 1D ILT
N set minimum expected diffusion constant 1.0E-10 m2/s
set maximum expected diffusion constant 3.0E-9 m2fs

[[linclude offset fit

+- & Redor [eathiirs

(0 gaussian quadrature
) linear grid

@ log grid

! ~regularization ——
() first derivative

@ second derivative
) Tikhonov

~handling of missing data points
0 linear interpolation

@ remove it

) remove it and al following points

find alpha automaticaly

regularization parameter 1.0E-7

T
[mJ

%
n
&t
F
]

B
T
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File Config Help

glﬁ-@@ ® §%%&®HH{@

Inpuwt Geometry Comelation Resst Offst FResst Zoom Full Contour

I Method Center : 7 999 pprm, 3201.4 Hz, 13 | I wl=177e-09 m2sis, w2= 4.68 ppm, point 25, 9381

B"'_.B}’ﬁm“ CBrukerTopSpind.1 taDOSY_Example | | Dosy
: 5
& T2 1D trace 0 »

=
E]
ok
D
L

i

i+ 4* Cross Polarisation
+- & Redor

s

2.00

'-%:m

dL

2

:ml 7.00 6.00 2.00 4.00 ppm 0 7.00 6.00 5.00 4.00 pp

wi1=1.27e-09 m2fs, wa= 256 ppr, po ~ J6, 10756 w102
ILT n Dfit/2, 1.80e-09 m2/s

200 g
£ E 5 BRI Ry

0 7.00 5.00 2.00 4.00 ppmd . . 13.00 20,00 23.00 Giem

Bruker BioSpin



Availability

PC Dynamics Center | Bruker BioSpin - Mozilla Firefox
Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hiffe
|->E- PC Dynamics Center | Bruker BioS... | ar

\ (- #= v, bruker-biospin.com/sw_nmr_win_protein_html

'.-'.l ~ Google

Bruker BioSpin

Products Solutions

About Us

Home Contact

Events Store

Career

Dynamics Center
2.0 for Windows XP/Vista/Win 7

NMR
Hotlines

To download the current Dynamics Center version, click on the link and follow the instructions
provided in the Readme file. Please store the file on your hard disk and start the installation
when the download is complete.

Training
Documentation

Software Download

PC Dynamics Center -- Release Download
PC TopSpin

L=l For Bruker intranet users:
PC TopSpin Processing
Only

*ou need to log in on the Web site in order to see the release downloads.

PC XWIN-NMR

License information

PC IconNMR

# The Dynamics Center contains a general dynamics part which is free to use if a
TOPSPIN_1D or PROTEIN_DYNAMICZ license is available. The Dynamics Center also

contains the former Protein Dynamics Center. It requires a PROTEIN_DYNAMICZ license.

P WIN-PLOT
PC AUREMOL

PC MOLMOL

Free demo licenses can be obtained by filling out the license form. Supply the host ID of the

PC Dynamics Center . . . .
machine on which the demao license should be installed.

Amix/Aurelia

TopSpin PC Dynamics Center -- Tutorial Download
TopSpin

E==mete Gl For Bruker intranet users:
= = Y

*ou need to log in on the Web site in order to see the release downloads.
X{WIN-NMR

conNMR

Tutorial information

{WIN-PLOT

* Two tutorials (one for protein dynamics, one for general dynamics) are available. Both

EBEmrEs Eami contain sample spectra and a pdf which describes the various exercises.
TopSpin
Processing Only

News Offices

<)
BRUKER
(<)

Language
select language |l|

Search

>

Username:

Password:

[Register now!]

El RSS Fead

News

Bruker and Schneider
Electric Announce
Successful Validation Test
of their Inductive...

Bruker Announces
Acquisition of SkyScan, a
Leading Provider of
Micro-CT Systems for 3D
X-Ray...

Bruker Expands
Cooperation with Aspect
Imaging on
High-Performance Desktop
MRI System for...
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Summary BRUKER

Dynamics Center 2.0 now available
« ONn http://www.bruker-biospin.com/sw_nmr_win_protein.html
« On Bruker software DVD TS 3.1 PL6
* Directly in TS (starting TS 3.2)

Licenses
« General dynamics is free.
* Protein dynamics needs license PROTEIN_DYNAMIC2

Platforms
« Windows XP/Vista/7
e Linux CentOS 5
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