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Introduction aRORER

Multi Dimensional Decomposition (MDD)
MDD-NMR Orekhov et al.

Maximum Entropy (MaxEnt)

Rowland Toolkit Hoch et al.
Forward Maximum Entropy Wagner et al.
Azara (CCPN) Laue et al.

Multidimensional Fourier Transformation (MFT)
MFT Kozminski et al.

Bruker BioSpin



Modifications to pulse sequences SRGRER

mc (TopSpin 2.1)
d11 do:f3 mc #0to 2

F1PH(rd10 & rd29 & rd30 & rp5 & ip4, id0)
F2PH(ip5, id10 & id29 & dd30)

new mc (TopSpin 3.0 *)

d11 do:f3mc #0to 2
F1PH(calph(ph4, +90), caldel(d0, +in0))
F2PH(calph(ph5, +90), caldel(d10, +in10) & caldel(d29, +in29) & caldel(d30, -in30))

+ both mc versions supported

Bruker BioSpin



Acquisition parameters (TS3.0) BRGRER

| Spectruml ProcParil‘AE quPars |Title | PulseProg | Peaksl Integrals | Sample | Structurel Plotl Fi~::1|

onsgENY vca Probe: 5 mm TXI 13C Z-grad
P

Experiment F2 F1 Frequency axis

Width

Receiver I~ Experiment

Nucleus PULPROG hsqcedetgpsp.3 C] Current pulse program

Durations AQ_mod DQD - Acquisition mode

g:’;’;ﬁ;m FNMODE Echo-Antiecho | Acquisition mod for 2D, 3D efc.

Probe FnTYPE @onﬂ_sampling > ~  nD acquisition mode for 3D etc.

Lists ™ 1024 T Size nf fid

\Wobble DS 22 | Spe-:truml ProcPar5| AcquPars |Tille | PulseFrog | Peaksl Integrals | Sample | Structurel Plotl Fid|

Lock NS 16 Py ‘A| ﬁ ‘ v |ﬁ‘

Automation

Miscelancous | TPU . NUS 1 (&) NUS (Non Uniform Sampiing) parameters

User (A) Width CEXP yn RMDD/MDD flag

o CT_SP nn Constant time
NCOMP 0 Number of components
AMOUNT [2%] 50 Amount of sparse sampling
Jsp [Hz] [ Edit._. | J-coupling
SRSIZE [ppm] 0.15 Sub region size
T2 [ Edit.__ | T2 relaxation
acgmode Acquisition mode
aqORD 0 Acquisition order
180 nn Delayed sampling flag
nholes 0 Mumber of holes
phase Edit... Phase
seed 54321 Random generator seed

Bruker BioSpin



Acquisition parameters (TS3.1) BRGRER

| Spectrum | ProcPars| AcquPars | Title | PulseProg | Peaks | integrals | sample | structure | piot | Fid|

~— " _ :
o s EE vca Probe: not defined
e — VCLUST || E | variable counter list
Width VDLIST (.| E ] variable delay list
Receiver VPLIST [ | E | variable pulse list
Hucleus PHLIST [ ][ €] variable phase list
Durations
Pomer VTUIST || E | variable temperature list
Pro NUSLIST automatic Name of loopcounter list for NUS (Non Uniform Sampling)
gram
Probe (A} NUS (Non Uniform Sampling) parameters
Lists
MMOUNT [%] |25 Amount of sparse sampling
Wobble w 32 Mumber of hypercomplex points in indirect dimension
Lock NusJSP [Hz] 0 0 J-coupling
Automation NusT2 [sec] 1 1 T2 relaxation
Miscellaneous
T MNusSEED 54321 Random generator seed
Routing | & calculate Calculate point spread function

Bruker BioSpin




Processing parameters (TS53.1) s

Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | integrals | sample | structure | Piot | Fid|

© /8. M V|68

Reference — i i

Windouw (A) NUS (Non Uniform Sampling) parameters

Phase Mdd_mod ‘mdd - MDD mode

Baseline MdAdCEXP FALSE ~ | FALSE ~  RMDD/MDD flag
”er MddCT_SP ;FALSE v ;FALSE v Constant time

— MddF180 FALSE ~ | FALSE ~  Delayed sampling flag
Automation MddNCOMP 0 Mumber of components
Miscellaneous MddPHASE 0 0 Phase

User MddSRSIZE [ppm] |0 Sub region size

Bruker BioSpin



Improvements in TS3.1 BRGRER

1S3.0

® NUS processing was only supported under Linux

TS3.1
e NUS processing on Linux, Windows and Macintosh
® First data point is always same point as traditional sampling
(you can use “rser 1” to check the 1st fid)
® Now includes two processing methods
1. MDD (multi-dimensional decomposition)

2. CS (compressed sensing)

Bruker BioSpin
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Processing BRYSER

e Only indirect dimension(s) is non-uniformly sampled
e Missing points are calculated with RMDD/MDD
e NUS dataset is then processed with FFT

e For 2D NUS datasets:
\\be"

e For nD NUS datasets:
“ftnd”

Bruker BioSpin



Multi dimensional transforms BROKER

ftnd has the following options

Dimension:

" ftnd 0 = transform in order of acqu N

ftnd 4321 or any sequence starting in 4...

fntd 4, 3, 2, 1 = transform only this dimension

- /

Or just type “ftnd”: P ftnd X

Enter direction(s):
{4 for F4 or

0, 4321, 4312, 4231, 4213, 4132, 4123 for all
0 = all directions according to AQSEQ)

g

| ok || cancel |

Bruker BioSpin



Multi dimensional transforms BROKER

ftnd has the following options:

dlp: delayed linear prediction

[ ftnd O: ftnd O dip: |

1. Processing in F3 (WM - FT) Processing in F3 (WM - FT)

2. Processing in F2 (LP — WM - FT) Processing in F2 (FT)

3. Processing in F1 (LP - WM - FT) Processing in F1 (LP - WM - FT)
Processing in F2 (IFT)
Processing in F2 (LP - WM - FT)

LA

dip: linear prediction is performed only after FT is
done in all other dimentions

Bruker BioSpin



Multi dimensional transforms BROKER

dip: delayed linear prediction

without with
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Phasing - Hilbert transform BRGRER

1 Bruker TopSpin 3.0 on BBIOUS as dmb

l__J Start Acquire Process Analyse Publish View Manage @ .E

| A Proc. Spectrum = || "s;, Adjust Phase = | ,’é\ Calib. Axis |§ﬁﬁ Pick Peaks -+ || _f Integrate < ||Agvancedv
& | —H| 3| QR | | bT| | @9 A0kt | GE| pEBD wOET L 4| ¥

2 MUS_strychnine 201 1 C:\Bruker\TOPSPIMN2.0PL2\data\dennatnmr E@@]

z@.ﬂ.E;@I

uj Start the phase correction on rowsi - E B B . -
e - : : : : :

va

Click
to select the peaks for phase correction

ae 0 g

@D

Close Details.._ R N

526

8 6 4 2 F2 [ppm]

|| |

Start the phase correction on rows uker BIOSpI n




Phasing - Hilbert transform BRGRER

1 Bruker TopSpin 3.0 on BBIOUS as dmb

[:J Start Acquire Process Analyse Publish View Manage @ .E
' ) Proc. Spectrum+ || ‘% Adjust Phase - | & Calib. Axis | %'* Pick Peaks = | [ Integrate + | Advanced |

% | —8| 33| Q|| T @9 AT s

«
N

Process Dataset List (serial) Hilbert in F2 (xht2)
)

ROI'View of Spectra List (vregs) | Inverse Fourier in F2 (xif2)

va

2 MNUS_strychnine 201 1 C:\Bruker\TOPSPINZ.0PL2\data\donna\nmr Integrate Spectra List (intser)

J Specirum | ProcParslAcunars |Tille | PulseProg |Peak5 | Integralsl Samplel Structurel Plotl Fid | Acqu|

Add/SubMult. Spectra (adsu) Inverse Fourier in F1 (xif1)
Correct Baseline [
h A_ Extract Rows/Columns (slice)
AVI-G00 Smn QT CP : : : Calc. Projections (proj)
20mg strychnine/mL in COCIS: : :

Special Transforms B —

expi=3min 53sac : : : Miscellaneous Operations L

8 6 4 2 F2 [ppm]

" |uker BioSpin




Applications

Hymenistatin Pro(2)
y Pro(1) fH
__CH,
O H,C N\ ~C
/CH2~CHz Wl cH, S \\cu
H,C CH/C—N\HC/ / Hl |
HaC \N/ ¢ N—~CH
CHO / \ C
lle(8) S \ lH Tyr(3)
7 ScH HC
H3C / \
i T
O;c\ /NH
numb.er of cross peaks ’ C/CH\2 _CH HC /CHs
(estimated maximum): 3 CH \ / HC
ey 1M /5N | Va4
HSQC (*3C) 48 HaC C N o CHs
o/ FA~N—c—"§ \CHz
HMBC (3C) 199 / H \ \
HZC\ CHZ‘CHZ
cosy 167 Leu() ~ FHTCM Pro(s)
TOCSY 339 H,C

R.K. Konat, D.F. Mierke, H.Kessler, B. Kutscher, M. Bernd
& R. Voegeli, Helv. Chim. Acta 76, 1649 (1993) Bruker BioSpin



Applications whta)
HSQC: td =256
ref. (FFT) NUS 30% 40% 50%
' : } ) 10
W ', § || d
. ‘lv ’ [ ) [ . ‘l' 20
'!l'!' LY X1 LY X "i'.
'..2 '! .! '..: 30
H|'|'. " '.'. . " 'o’. H'..'. 40
o o : o et 50
Yo Y ! Y e Yoo
l:" ‘ |l." : |:" l:" 60
' 70
! 80
90
; 100
5 Co ' 110
) ; :! !
. N 120
K ' 'i '
' ', ‘ :, ' , " " 130
25 .. ' i |[38 " ||51 64 [ppm]
| | | | | | | | | I | | | I | | | | | I | | | | | I | | | | | | |
poml 5 3 1 [ppml 5 3 1 [ppm] 5 3 1 [ppm] 5 3 1 [ppml 5 p3yedpo



Applications

HSQC

ref. 256 points (FFT)

25% of 256 points (nussampler/MDD-NMR)
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Applications

HSQC

25% of 256 points (hussampler/MDD-NMR)

25% of 256 points (nussampler/MDD-NMR)
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Applications whta)
HSQC: td =256
20 mM NUS 50% 2 mM NUS 50% 2 mM ref. (FFT)
b b y |10
0 0 0
—15
o W L
’ ' / -20
’ 0o (] e ' be |0
0 / | i
0 ¢ o T "w gt —25
[} ] (] (]
o ' [ —30
® ’ i
—35
‘e " ) " ' , I
" o ) W0 ' 20 i
\ —40
—45
.. .O. .. .l. .. .00
-50
] ' U [
ol X po! 60
' [
—65
- [ppm]
RS RARRE RERRS RARES RRAR RARRS RARAN RARAS RARES RENNAARS RARAS RARES RARAN RARAS RAREY RARAS RARAN RRRRS RENIAAS RARAY RARRS RARED RRARY RARRS RARRN AR RARRY
[ppm] 3.0 2.0 1.0 [ppm] 3.0 2.0 1.0 [ppm] 3.0 2.0
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Applications e

HSQC
tdl amount NCP expt proc. (FT + sil
(min) mddnmr)
(m:s)

256 50% 64 10.5 4:34 512
512 25% 64 10.5 5:06 1k
1k 25% 128 20 11:07 2k
2k 12.5% 128 20 12:18 4k
4k 12.5% 256 38.5 27:31 8k
8k 6.25% 256 38.5 31:24 16k
16k 6.25% 512 76 67:50 32k

Bruker BioSpin



Applications whta)
HSQC
NUS 50%/256 NUS 25%/1k  NUS 6.25%/16k
9 ::24.6 . ::24.6 ) ::24.6 . 6—10
- 25.0 ' 0 0 |50 . - < |F250 -
g - " 0'0 - . - - - -15
—25.4 ', ‘ 0 |24 - - |24 :
:25.8 .ﬂ :25.8 3 :25.8 :_20
[_[ppm] ¢ be [_[ppm] = .- C_[ppm] = = |t
I I T 7T 0 T T T 7T . T I [ L
[ppm] 16 1.4 12 10 R g o°. [ppm] 16 1.4 12 1.0 e W .t [ppm] 16 1.4 1.2 1.0 — = .- —25
' 0 - - -
o 0 - . - . —30
° - - i
-35
' . .. . - - . I
o’ o - - -
\ \ ' —40
—45
U ) .. - - L
o ! - -7 3
—50
' . ] &
. ' ; . A - : 55
(] L
(] l' . 60
¢ . L
—65
- [Ppm]
D R R D R B R R D D B RN R R R HR D B R R R R R
[ppm] 3.0 2.0 1.0 [ppm] 3.0 2.0 1.0 [ppm] 3.0 2.0

Bridker BioSpin



Applications aRGier
HSQC

1D
264 min. T

i

5 1T T T 7T 7T 1
[ppm] 319 31.7 [ppm] 25.6 25.4 252 25.0 24.8

HSQC - projection
CH, 6.25%/16k, 76 min.

CH,

CH CH,

CH, || CH,
AJ ) M

5 1T T T 7T 7T 1

[ppm] 31.9 317 [ppm] 25.6 25.4 252 25.0 24.8 | ‘I ‘ l I
I I
0 30

I I
20 BrukerBioSpin

[ppm] 120 110 100 90 80 70 60 50 4




Applications e

(+)-Isopinocampheol ( (+)-IPC)

_OH

number of cross peaks I
(estimated maximum): )
HSQC (C) 11 —

—
HMBC (%C) 54
COoSsyYy 36
TOCSY 83

courtesy C. Thiele

Bruker BioSpin




Applications

HSQC: td =256

ref. (FFT)

NUS

20%

25%

;o 10
[ ) '. E : :
oy : ‘ L
:' f:! . ; . :_15
‘ T ' ' . 20
. '!’ '; :
(] "oy ’: i ' ! ’ L
' 8 : 25
o i :
' i " ’ —30
’ ] by L
i ’ " . i
. ] ol —35
‘a !~' B
. ', 1. ’ . i
. != : i
[ li.' _—40
[ N LY !. [ Y LN :
' Yy !i 45
. . ":i :
' !! —50
v !i: !
! ’ i: —55
'Q. . L
:ch 0!. L
b 60
g ' 5
. é! '.'! e __65
: ! ’ '33; ' ] ’ i
. Pk 70
. . 1", -
12 ' 29 .1]]25 32 [[ppm]
[ppm] 3 2 1 [ppm] 3 2 1 [ppm] 2 1 [ppm] 3 2 1 [ppm] 3
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Applications

HSQC: cosY peaks in HSQC-si

ref. (FFT)

oar

—10
15
20
f—zs
3—30
f—35
f—4o
f—45
f—so
6—55
5—60
65

70
[[ppm]

T T
[ppm] 4

I
1
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Applications
HMBC
ref. (FFT) NUS 70%/256
. L : S
v ', b& oo ' 3
- L I . . 0 ” o, . . . "
] L] « ¢ ) OJQO . & (3 | . . o";b
A= '-
0 . ]
169.0 169.0
170.0 170.0
' ‘ | 'l 171.0 ‘ I o 'l 171.0
R Il R Il
[ppm] [ppm]
[ppm] 7 6 5 4 3 2 1 [ppm] 7 6 5 4 3 2 1
o HH ' * H
0 - &
. ey b 0'es « "t 02 ' e b e, e " ®

— 20

—100

—120

—140

—160

| [ppm]
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Applications BESEER
HMBC

NUS 70%/256 NUS 70%/512
i : —15
. .. i . .. b
e ? [ ) ; i - ? - . i 6_25
N S I
P, 30
: . r
’ : I
P . ® om E : on - o . ! -35
[ [ ) ® e ?d?? - - o« - ?-i{. :_40
N S on +oo§ - - o - {- -
o |
. ~® e e d - ~- - e ||
S S | FY0
§ [
i L 55
f . [
: . —60
P : 65
o o !0 § - o § E
t . : 75
89 P 179 | " [ppm]
R e U I I I L I I
[ppm] 3.5 3.0 25 2.0 1.5 1.0 [ppm] 3.5 3.0 2.5 2.0 15 gl&er BioSpin



Applications sRGie
HMBC

ref. (FFT) NUS 25%)/4k
RAPLER .- S
¢ ¢ ot o : - oo E
.o . n' : b& e ce me - - -2 _.;. — 20
L Tt " “ T ‘ - i
N - 4 N
. L] « ¢ . . QJQO . 40
LY o &
. ¢ PR R - -
o Tt ’ - - 60
169.0 169.0 r
‘ | | 170.0 ! ' 170.0 _ 80
' ' 171.0 ' ‘Y 171.0
' (| L
| " ' ' 172.0 . e i, ' . 172.0
[ppm] [ppm] —100
WWWWW WWWWW
[ppm] 7 6 5 4 3 2 1 [ppm] 7 6 5 4 3 2 1
Ve ) -
' —120
[ . N ] - - =
° s 0 - -
—140
0 ¢ -
—160
] be %' 0% .« * 02 o= e wc. . .- L
[ppm]

[ppm] 7 6 5 4 3 2 1 [ppm] o6 5 4 3 2 Brker BioSpin



Applications
COSY - dfph

ref.(FFT) 1k

NUS 50%/1k

i T
] = 2
=
- # =]
L &
fl- x
- [ ]
] =
=
[ ]
=
[ 3

IIIIIIIIIIIIIIIIIIII
[ppm] 1.8 1.4 1.0

IIIIIIIIIIIIIIIIIIII
[Ppm] 1.8 1.4 1.0
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Applications =)
COSY - dfph

ref. (FFT) 1K NUS DO

—0.66

L 0.70

—0.74

1
{

:

s —0.78

) ( @
\ 3

) u.uin@)/l)

L 0.82

[ [ppm]

NUS 50%/2k NUS 50%/4k

—0.66

L 0.70

—0.74

—0.78

L 0.82

[ [ppm]

| ' | ' | ' | ' | ' | ' I ' ! ' ' | ' | |
[ppm]  2.98 2.96 2.94 2.92 [ppm] 298 2.96 294 *%2 Bruker BioSpin



: : ><)
Applications whta)
COSY - dfph

ref. (FFT) 1k  NUS 509%/4k

—0.5

i
}
b
’

1.0

25
3.0
35

—t— _ee— 4.0

el = ;4_5

[ [ppm]

[ppm] 44 43 42 41 40 39 38 [ppm] 44 43 42 41 40 39 g A piocoin



Applications

HSQC: td =256

NUS 25%, seed = 6656  NUS 25%, seed = 123 NUS merged: 50%
il A o
! ') !
. ] I3 ] [
l.'.” m'o'! l'ﬂo',
.'i'. : " o" i o:
‘O..n. i .0..." e ....
R KR s
Y . Y o (I
H.' , |:' o

[ppm] 7 6 5 4 3 2 1

10
20
30
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70
80
90
100
110
120

130
[ppm]
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Applications

col from first t,F, plane (HNCO)

o N NN

L\—/v\—/\/wqﬂ‘v—-’w\/\

tretttrtrT T T T

L L A RN AL L L

135 130 125 120 115 110 105  100[ppm]

Ubiquitin

Bruker BioSpin




Applications e

col from first t,F, plane (HNCO)

25% sparse (nussampler)

R e e
135 130 125 120 115 110 105  100[ppm]

Bruker BioSpin

Ubiquitin
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Applications

HNCO - 25% sparse (hnussampler)

T

T T

7 F3[ppm]

8

Bruker BioSpin

Ubiquitin




Applications

HNCO - 25% sparse (hnussampler)

MDD-NMR
£
2 & ®
&, % .
o’ L 4 o® e
e @ :
> o ¥ e
Flad™"
S EIRY
» O!Q' gy .__. - Te
N &
@
o
o
{\\\\\\\\\\\\\\\\\\\\1’
9 8 7 F3[ppm]

. Bruker BioSpin
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Applications e

HNCO - col from F,F; plane (172.8 ppm) - sparse (nussampler/MDD-NMR)

10% 20% 25% 30% 40%

stpomethonci b N

I I I I R A BN RO RS BN
130 120 110 [ppm] 130 120 110 [ppm] 130 120 110 [ppm] 130 120 110 [ppm] 130 120 110 [ppm]

Ubiquitin Bruker BioSpin
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Applications
col from F,F; plane (121.0 ppm) - 25% sparse (nussampler/MDD-NMR)

not weighted int, exponentially weighted in t,;

I ' I ' I ' I ' I ' I ' I ' I ' ' I ' I ' I ' I ' I ' I ' I ' I '
180 178 176 174 172 170 168 [ppm] 180 178 176 174 172 170 168 [ppm]

Bruker BioSpin

Ubiquitin




Additional processing parameters BRGRER

Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | integrals | sample | structure | Piot | Fid|

© 812 MV &

E?;if;ce (A) NUS (Non Uniform Sampling) parameters

Phase Mdd_mod ‘mdd - MDD mode

Baseline MdAdCEXP FALSE ~ | FALSE ~  RMDD/MDD flag
MddCT_SP ;FALSE v ;FALSE v Constant time

— MddF180 EALSE - | FALSE ~  Delayed sampling flag
Automation <WP 0 Mumber of components
Miscellaneous MddPHASE I 0 Phase

User MddSRSIZE [ppm] |0 Sub region size

Number of components
® defaultis 15
® can be increased if peaks are missing

® processing times can get very long

Bruker BioSpin



Additional processing parameters BRGKErn

HNCO: F1F3 projection NUS 25%, CEXP: nnn
ref. (FFT) NCOMP =0 (15) NCOMP = 30 NCOMP =60
' ' ' ' 66
-4 ‘ ¢ ‘ 168
4 ] ) 4
' ' ‘ ' ‘ ' ¢ ' ~170
» "oo' ¢ L ‘c' 0 L B 'Y 0 L .'00 ¢ -
" 4 ‘ "‘ K] 4 ‘ ,“ " “ " 4 ‘ ,“ ~172
% b oo » .0‘ N h' v \ 0;’ ¢
"W f’..'." " " .’f:.' o' " {t.".’
RN “.Qo ”' ' ' ~'.'. & 174
‘ ?010"'0‘0 ‘ "0"0"0‘0 :
."" ' ' ' T"' ' ) —176
‘ . 'Y ' ' ' Y
[ f Y . ' [ '
¢ ' ' ' [ ] ' ' —178
b " ) [} [ b " ] ]
—180
0:08 0:31 1:17 - [ppm]

[ppm] 858075706560 [ppm] 85807570656.0 [ppm] 8580757.0656.0 |[ppm] 858075 él%ﬁérGEﬁoSpm




Additional processing parameters BRGKEr

COSY - dfph
ref. (FFT) 1k NUS 50%/1k NUS 50%/1k NUS 50%/1k  NUS 50%/1k
S _—0.5
2 ' ¥ by » |
4 A Al
: ¥ : #y |10
LA O AN | I .
e s | L
s .‘ e ‘. . ” . ‘. ~15
8 = 8y I
§ ﬂﬁi 2ila ¢ aﬁi 2 ila 50
:aﬂa N g:a K
@ e ¢ e
(N | I _
—25
= [ 3 x L 3.0
g 4 . # ' s 8 o
2 ” = L35
W , o ir A L
(4 H # ] @ " H
] 8 *® 8 & ] .4 ] =
™ = ™ ™ : ® ® ™ 2 '_4.0
L L] " - - I
: : : : 45
0(15)/0:43 ' 30/1:27 60/ 4:30 120/ 10:05 - [ppm]
TT T T T T T T 71 TTTTT T T T TT TT T T T T T T T T T T T T T T T TT T T T T T T
[ppm] 1.8 1.4 1.0 [ppm] 18 14 10 [ppm] 18 14 10  [ppm] 1.8 14 10 [ppm] 18 B& 0.9 Biospin



Additional processing parameters BRGRER

Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | integrals | sample | structure | Piot | Fid|

4

© 8z M7 &
Reference i i

_ (4] NUS (Non Uniform Sampling) parameters
Window i
Phase Mdd_mod mcld = MDD mode
Baseline < MddCEX [ Il ] )
o orier MF‘ :FALSE : :FALSE | RMDD/MDD flay
— MddF180 FALSE - | FALSE ~ | Delayed sampling flag
Automation MddNCOMP 0 Mumber of components
Miscellaneous MddPHASE 0 0 FPhase
User MddSRSIZE [ppm] |0 Sub region size

Recursive MDD
® required for 2D
® can also help with nD

® processing times are longer

Bruker BioSpin



Additional processing parameters
HNCO: F1F3 projection

NUS 10%, CEXP: nnn NUS 10%, CEXP: nyn
N ] N P
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) " oy
o ', RN
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NUS 10%, CEXP: yyn

—166
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[ppm] 9.0 85 8.0 7.5 7.0 6.5 6.0

" [ppm]

[ppm] 9.0 85 80 75 7.0 f‘B':}uﬁeOr BioSpin



- > e,
Implementation BROKER
HNCO: F1F3 projection

ref. (FFT) NUS 10% best-HNCO, NUS 10%
(] (] (]
—166
] ] © —168
‘0 \ .0 \ “% . 170
. , .
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180
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1 BRUKER
Implementation
HNCO: F1F3 projection
ref. (FFT) NUS 10%/116x128 NUS 2.5% / 512x512(sct)
(] ) .
- 166
'y ¢ ° —168
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New processing algorithm sRGKER

spectrum| ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals | sample | structure | Piot | Fid|

2|S 3. MY &

E?;qu:ce A- MUS (Mon Uniform Sampling) parameters

Phase Mdd_mod Tdd ' MDD mode

Baseline MddCEXP @AL% ~| RMDD/MDD flag
"E' MddCT_SP *35\/ f FALSE v Constant time

E MddF180 FALSE * ||FALSE v Delayed sampling flag
Automation MddMCOMP 0 Mumber of components
Miscellaneous MddPHASE 0 0 Phase

User MddSRSIZE [ppm] |0 Sub region size

CS - Compressed Sensing
® significantly improves 2D processing
® can be helpful for nD as well

® additional license needed

Bruker BioSpin
i



MDD vs. CS processing

20%

30%

50mM Gramicidin
edited HSQC
td=256
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MDD vs. CS processing sRGKer

50mM Gramicidin
edited HSQC
td=256
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Pushing the limits BRGRER

HNCO: F1F3 projection
ref. (FFT) MDD RMDD CS
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Ubiquitin NUS 4% / 80x128 17min acquisition Bruker BioSpin
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