KIM 5280

Vii
'H-NMR metabolomics
TopSpin 3.5
AVIIIHD80O0
Version 1.0
© I. C. Hvinden and F. Rise

Crude and unfinished manual
May 2018



The goal of this document is to enable users taltbe to obtailNMR—metabolomics data on the
800 MHz NMR instrument at the UiO NMR Center. hpieetation of spectra is not (yet) covered.
Statistical treatment of the data is also not ceddyet). A database at Ohio State University,
which can help you with identification of individuanolecules in the metabolomics samples, is
mentioned in this document, but the use is nof) @@tered. In order to understand the content of
this document the reader need to know how to parkiandard nmr-experiments on Bruker nmr-
spectrometers.
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Prepare for a new experiment by creating a new data set and

initializing its NMR parameters according to the selected experiment type.
For multi-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME Matabolomics
EXPNO 1
PROCNO 1

Use current parameters

® Experiment PROTON

A) Options
[v] Set solvent :Dzo_salt -

@ Execute 'getprosol'
' Keep parameters P1,01,PLW1 ~| Change |

DIR D:\uio\AVIIIHD800\data\froderi\nmr v
[] Show new dataset in new window

Receivers (1,2, ...16) 1

TITLE

[ OK H Cancel H More Info... ][ Help ]

Run a regular proton experiment. Rpar PROTONTratlaas above.
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| Probe: CP TCI 800S4 H-C/N-D-05 Z

Experiment
Width
Receiver
Nucleus
Durations
Power
Program
Probe
Lists
Wobble
Lock
Automation
Miscellaneous
User
Routing

(A) Experiment
PULPROG
AQ_mod
TD
DS
NS
TDO

(~) Width

SW [ppm]
SWH [Hz]
AQ [sec]
FIDRES [Hz]
FW [Hz]

lz930) [..][E] current puise program
[DQD } Acquisition mode
65536 | Size of fid

[2 \ Number of dummy scans
16 | Number of scans

[1 l Loop count for 'td0"
20.0312 | Spectral width

116025 641 ] Spectral width
|2.0447233 | Acquisition time
0.480064 Fid resolution
4032000.000 Filter width

| Spectrum | ProcPars| AcquPars | Title | PulseProg | Peaks | Integrals | sampie | structure | Piot | Fia | Acqu

o s EL v ca Probe: CP TCI 800S4 H-C/N-D-05 Z

Experiment
Width
Receiver
Nucleus
Durations
Power
Program
Probe
Lists
Wobble
Lock
Automation
Miscellaneous
User
Routing

(~) Experiment
PULPROG
AQ_mod
TD
DS
NS
TDO

(~) Width

SW [ppm]
SWH [Hz]
AQ [sec]
FIDRES [Hz]
FW [Hz]

= (.)€ ] current puise program
'DQD ] Acquisition mode
65536 } Size of fid

2 [ Number of dummy scans
16 ] Number of scans

E ] Loop count for 'td0"
20.0312 [ Spectral width
116025641 } Spectral width
2.0447233 [ Acquisition time
0.480064 | Fid resolution
4032000.000 | Filter width

Change the pulse program from zg30 to zg and chasige 1 and ds to O.

Acquire the spectrum. Run pulsecal.



"1 Acaquisition inished: D¢/uio/AVITHD800/ data/tnma/ neny/ICH_WAT_D38/3/pdata/l EEEs
= e e e R e
PROTON NS =1, find of £

12.86 ppm / 10288 89 Hz General
Index = 10888 - 10942
Value = 0003476 rel

DATE = 2017/11/23,
TOE - 10:46
INSTRUN = spect.
PULPROG = zg

£

51 - 65536

& pulsecn SF = 800.03

Sup = 16025.641

H

gammaB1/2piat 16 4B (0.686 W)« 45611 Hz

> Le

900 puise at 16 dB (0,686 W) 5481us

900 puise at -10.4 0B (10.8689 W) 13.77 us

Close_

58

15 10 5 ° ppm}

Multiply the new p1 with 4 and enter it by typin@ pnd enter the 4 times larger number. (In the
example here, 4 times 13.77).

Acquire the spectrum.

1 WA7_0%8/3/pdata/t
Spectrum | procPars | AcquPars | Titie | PuiseProg | Peaks | ntegrais | sample [ structure [ piot | Fia  Acqu]

PROTON NS =1, find of
|4.69566 ppm / 3756.66952 Hz
index = 150433

Value = 14.31  rel

s1= 262144
SF = 800,03
Sup = 16025.641

T
472 470 468 466 [ppm]

Go to Phasing and invert 180 degrees.

1 Acquisition finished: D:/uio/AVIIIHD800/data/tnmr/nr
J-L 0 1 R|9%0 -9180 4 11 [EHE) [




1 Requistion fnished D2/ AVIBHD800/ data/tnrme/ e ICH_WeT_ 038 3/ pdatall. [F==ren <

wpars | Tie | Puseprog | Peaks Iniegrais | sampe | sncture ot Fia Acqu

[ppm]

Zoom in to the sharp peak. That is the exact Otdestd be used in the metabolomics experiments.
Write down this number (in Hz).

You will not get this result if lock is misadjustedr the sample is badly shimmed, or if the
temperature is not adjusted and has not reachble seanperaturel he sample must have been

in the magnet for at least 15 minutes, preferably 20, before shimming and acquisition can
start. If a suitable solvent is available in the list otk solvents€.g. h2o_d2o_salt, then the
standard ol often works just as well as the onefymlimanually. A suitable lock solvent will
need only small adjustments during tuning and magchf it is far off, try a different lock solvent
In addition, you might be in more need of findinyourself.

Finally, if the magnet is drifting a lot, you mighave to refresh/find again the ol value.

- | ICH_WB37_Y54
zgesgp - zgesg|

® 1 - zgesqg |
H q !jresgpprqf

=4 12 - dipsi2esgpph PSI2ESGPPH.nn!
® 1 PSI2ESGPPH.nnI

® 08
=~ . 98888 - zgesgp - 79

® 1 -zgesgp / ZGE

The three experiments which are routinely usedi@t &fe shown here, taken from the left pane
of the TopSpin interface. The experiments areeeithanually run in TopSpin or in automation
using ICONNMR.




& Ju froderi
& ~TEMP
E-4 10H
2 1- Zg30
Y 1
B-42-29
—9 1
- M 3-zg30 - Zgesgp
& 1 -zgesgp
B 4- d|pS|2esgpph CSY (dipsi
& 1-TOCSY (
—5 hsqcetgp5|sp22 HSQCET
L - HSQCET
B 6 zrestse.dp.]cmsoo C
~- & 1-13Ccpd (zrestse), Z-r
m. 2]

For more extensive studiesd'3C HSQC experiment is added. This 2D experimenséed in
structural confirmation/elucidation of individualetabolites. As usual the main problem for
newcomers is to figure out what rpar files to uddils Nyberg from Bruker has made some
experiments that are well suited for NMR-metabolsni

l - — F - J“J“U'w

[Irpar *nn*

Rpar *nn* brings up all parameter files with nnNX in the named,e. those made by Nils
Nyberg.

& Parameter Sets: rpar "nn* =
File Options Help Source = | C:\Bruken\TopSpin3 p @ |
Find file names - |*nn* Exclude:

Class = | Any v Dim= Any v Show Recommended

Type=|Any ~| subType=|Any ~| subTypes=|any ~| [ ResetFiters

[

DIPSI2ESGPPH.NN DIPSI2ESGPPH.nnNUS |HSQCETGPSISP2.2_ADIA nn |HSQCETGPSISP2.2_ADIA niNUS |JRES.nn i
|JRES.nnNUS singlescanwater.nn |zGESGP.An [ | |

Observe the line at the top right in the screenspat\user is the location of the *nn* files.

& Parameter Sets: rpar "nn* =]
File Options Help Source = C:\Bruken\TopSpin3.5pi6\exp\stan\nmripariuser v
Find file names - |nn" Exclude

Class = vAny ~| Dim= Any - Show Recommended

Type =/Any ~| subType=|any ~| subTypes=|any -]

DIPSI2ESGPPH.nn |DIPSI2ESGPPH.nNNUS |[HSQCETGPSISP2.2_ADIA nn |[HSQCETGPSISP2.2_ADIA nnNUS |JRES.nn

JRES.nnNUS |singlescanwater.nn |

ZGESGP.nn is the proton experiment used for siedist



& Parameter Sets: rpar *nn* 2

File Options Help Source = C:\Bruken\TopSpin3.5pl6\exp\stan\nmr\pariuser v

Find file names nn Exclude Clear
Class = Any v| Dim= Any v Show Recommended
Type = Any v | SubType=|Any v SubTypeB= Any v [ Reset Filters
|
|DIPSI2ESGPPH.nn DIPSI2ESGPPH.nNNUS HSQCETGPSISP2.2_ADIA.nn |HSQCETGPSISP2.2_ADIA nnNUS WRES.Nn
JRES.nnNUS singlescanwater.nn ZGESGP.nn

DIPSI2ESGPPH.nnNUS is the TOCSY experiment we uddJS stand for Non Uniform
Sampling. The experiment time is cut to ¥4 by ugbgbo NUS. The computer will calculate the
missing FIDs based on how the acquired FIDs “loaken the spectrum is Fourier transformed.
The Fourier transformation can take up to 15 miswt&he DIPSI/TOCSY experiment is used
online with a database at Ohio State Universityme investigator needs to check or determine
the molecular identity behind NMR resonances okgeaA direct link to the 2D page is here:
(http://spin.ccic.ohio-state.edu/index.php/toccatai®y). A useful manual is found here:
(http://spin.ccic.ohio-state.edu/database/toccatdopol.pdj. Please observe that you need a
Linux computer or a dual boot computer to use daitabase, if you want to upload the files they
ask for. The programs for making these files wagktlon Linux. Otherwise you have to manually
read the peaks from TopSpin or MNova and writatib the search bar on the webpage.

& Parameter Sets: rpar *nn* =
File Options Help Source = C:\Bruker\TopSpin3.5pi6\exp\stan\nmr\pariuser ~
Find file names T Exclude Clear |

Class = Any v | Dim= Any ~ Show Recommended

Type = Any v SubType= Any v SubTypeB=|Any - Reset Filters |

|DIPSI2ESGPPH.nn ‘DIPSI2ESGPPH nnNUS |HSQCETGPSISP2.2_ADIA.nn HSQCETGPSISP2.2_ADIA.nnNUS JRES.nn ]
WRES.NNNUS singlescanwater.nn ZGESGP.nn | |

HSQCETGPSISP2.2_ADIA.nnNUS is the HSQC experimeedun NMR-metabolomics at the
UiO NMR center.

= Matabolomics

- 1-2930
-4 2 -29
48 3 - zgesgp - zgesg

# . 4 - dipsi2esgpph
#- Ju 5 - hsqcetgpsisp2.2

vt M wrmss et

Please note that you might only see the pulse pnogjin the left pane of TopSpin and not the
complete parameter names.



| Spectrum | ProcPars| AcquPars | Title | PulseProg | Peaks | Integrals | sample | structure | Piot | Fia | Acqu
o s B v /cla o | Probe: CP TCI 800S4 H-C/N-D-05 Z
W (~) Experiment
Receiver PULPROG ]zgesgp E]E] Current pulse program
Nucleus AQ_mod 'DQD - Acquisition mode
g;’;:?"s ) 32768 Size of fid
Program DS 4 | Number of dummy scans
Brobe NS 128 Number of scans
Lists TDO E | Loop count for 'td0’
‘LNoi?(me (a) Width
Automation SW [ppm] 16.0250 Spectral width
Misceilaneous SWH [Hz] 12820 513 Spectral width
g:rting AQ [sec] 1.2779520 Acquisition time
FIDRES [Hz] 0.782502 A Fid resolution
FW [Hz] 4032000.000 ‘ Filter width

The top of the eda or AcuPars section of a zgespgprement.

Mata Fee ] =
| spectrum | procpars| AcquPars | Titie | PuiseProg | Peaks [ integrais | sample | structure | Piot | Fid [ Acqul
w|ns|¥E v ca | Probe: CP TCI 800S4 H-CIN-D-05 Z
Experiment F2 F1 Frequency axis
Width . _
Receiver 0 B
Nucle_us PULPROG dipsi2esgpph [D[E] Current pulse program
E:::'rms AQ_mod :DQD = -  Acquisiion mode
Program FnTYPE [non-uniform_sampling v | D acquisition mode for 3D etc.
Probe FnMODE |States-TPPI ¥ | Acquisition mode for 2D, 3D etc.
Lists ™ 2048 |[1024 | size of fid
NUS DS 32 Number of dummy scans
Wobble NS 16 1 Number of scans
Lock , ~
I TDO 1 : Loop count for td0’
Miscellaneous TDav 0 Average loop counter for nD experiments
T (~) Width
Rnntinn

The top of the eda or AcuPars section of a DIPS@EBH.nnNUS parameter set containing the
dispsi2esgpph pulse program.



| Spectrum | ProcPars| AcquPars | Titie | PuiseProg | Peaks | integrals | sample | structure | Piot | Fia | Acqu]

o ns§E v ca | Probe: CP TCI 800S4 H-C/N-D-05 Z

Experiment
Width
Receiver
Nucleus
Durations
Power
Program
Probe

Lists
Wobble
Lock
Automation
Miscellaneous
User

[01 [Hz) Transmitter frequency offset
O1P [ppm] 4700 Transmitter frequency offset
SFO1 [MHz] 800.0337601 Transmitter frequency

BF1 [MHZ] 800.0300000 Basic transmitter frequency
(¥) Nucleus 2

(¥) Nucleus 3

(v) Nucleus 4

(¥) Nucleus 5

(¥) Nucleus 6

| spectrum| ProcPars| AcquPars | Title | PuiseProg | Peaks | Integrals | sample | structure | Piot | Fid | Acqu]

o ns Y EHd v ce Probe: CP TCI 800S4 H-C/N-D-05 Z

Experiment
Width
Receiver
Nucleus
Durations
Power
Program
Probe

Lists

NUS
Wobble
Lock
Automation
Miscellaneous
User
Routing

(A) NUS (Non Uniform Sampling) parameters

NuSAMOUNT [%]
NusPOINTS
NUSJSP [Hz]
NusT2 [sec]
NusSEED
NUSLIST

() Wobble

WBSW [MHz]
WBST

(A) Lock

LOCNUC
SOLVENT

(~) Automation

AUNM
PYNM

EXP
TUBE_TYPE

(~) Miscellaneous

GRDPROG
CHEMSTR

—~

5
128

|

54321
automatic
£ calculate

4.0000000
1024

2H %

D20_salt -

o
P ]

lau_prof.nn [E2)Ce]
| )]
|DIPSI2ESGPPH.NNNUS ]
l |
% =

Examples of spectra will follow:

Show NUS help

Amount of sparse sampling

Number of hypercomplex points in indirect dimension
J-coupling

T2 relaxation

Random generator seed

Name of loopcounter list for NUS (Non Uniform Sampling)
Calculate point spread function

Display NUS point spread

Wobble sweep width
Number of wobble steps

Lock nucleus
Sample solvent

Acquisition AU program
Acquisition PYTHON program
Experiment performed

Type of used sample tube

Gradient program
Molecule file for structure display (pdb, Xxyz, ...)



The OHIO database states that DSS must be usediatemal calibrant, but from experience of
the authors of this manual, TSP works fine as wétlwever, it isstrongly recommended to
confirm the identity of the suggested molecule wlith spectra and J resolved spectra. In other
words, does the suggested molecule have the cgugitiown in the J resolved spectra and do 1D
databases agree with the 2D Ohio database?
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