) Spectral preprocessing for 1D NMR (1H & 13C)

A simple application (developed with R Shiny and embedding the Rnmr1D package) which aims to test and validate the
spectral preprocessing for 1D NMR (1H & 13C). The term pre-processing designates here the transformation of the NMR
spectrum from time domain to frequency domain, including the Fast Fourier Transform (FFT) and the phase correction.
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Spectral preprocessing for ID NMR (1H & 13C)

RomrlD is a simple application (developed with R Shiny) that allows te perform the preprocessing of any 1D NMR spectrum (1H & 13C)

Instrument/Vendor/Formar:

-- Select the input format -- -

o,
BRUKER
)

- Select the input format -

nmriL v1.0.rcl

Agilent

Bruker (TopSpin/X-winnmr) Technologies

Varian' Agilent (VNMRET)
Jeol (JDF DELTA)
RS2D (SPINit)

This website is optimized for G chrome
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) Spectral preprocessing for 1D NMR (1H & 13C)

RomrlD is a simple application (developed with R Shiny) that allows to perform the preprocessing of any 1D NMR spectrum (1H & 13C)

Instrument/Vendor/Format:

€ Ouvrir =
RS2D (SPINID) - + « RS2D » 6901 v | @ | Rechercher dans: 6301 o
Organiser + Nouveau dossier =z« [H 0
FID raw file Local £ A Nom - Modifié le Type
No file selected i Proc 15/02/201917:47  Dossi
Mounet | ] data.dat 27/11/2018 18:04 Fichie

Processing |:| header.xml 271172018 15:04

! Docu
) ) D Seriexml 271172018 T8:04 Docu
Acquisition parameter file
o= CePC
No file selected ==
I Bureau

E| Documents

=] Images

J’! Musique

_J Objets 3D

; Téléchargements
E Vidéos

Thiz website is optimized for: e Chl’DI’T‘IE e OS(E)

L 4

(C} Daniel Jacob - INRA UMR 1332, PMB, MetaboHUB, 2013 Mom du fichier: | data.dat ~ | iTm.ts les fichiers {*.%) ~ |

| Ouvrir | | Annuler |
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) Spectral preprocessing for 1D NMR (1H & 130)

RomrlD 1s a simple application (developed with R Shiny) that allows to perform the preprocessing of any 1D NMR spectmum (1H & 13C)

Instrument/Vendor/Format:

RS2D (SPINit) -

FID raw file

Browse..

Upload complete

Acquisition parameter file

No file selected

G Cluyrir
+ « RS20 » 6901

Organiser « Nouveau dossier

Local . n Mom

6301

Proc

Mounet [7] data.dat
Processing D headerxml
D Seriexml
f@ Onelrive
0 CepC

I Bureau

% Docum ents/

This website is optimized for: c chrome
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) Spectral preprocessing for 1D NMR (1H & 13C)

Line Broadening:

Spectrum

03

Gaussian Broadening:

0

Zero filling

| Zero order phase setting

] First order phase setting

|| Baseline comection

Zeroing of Negative
Values
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£

|| Zeroing

6.000
Reset

Phase 0

0

(C} Daniel Jacob - INRA UMR 1332, PMB, MetaboHUB, 2019
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() Spectral preprocessing for 1D NMR (1H & 13C)

Spectrum FID Acquisition Parameters Processing Parameters Log
Line Broadening:
a3 Jtmp/RtmpyeWo8A
. —— RelFID)
Gaussian Broadening: g | Im(FID}
S
0
(=]
S
(=]
[ Zero filling g
(=]
(] Zero order phase setting § —
] First order phase setting E g
2 2
] Baseline correction o ]
] Zeroing of Negative o
Values S
# TSPTMSDSS g
=3
l:r
T T T T
o Zeming 0 5000 10000 15000
time

Time domain (%)
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Manufacturer
Software version
Origin of the sample (Name or Path)

Instrument / Model
Probe name

Pulse sequence used for the acquisition
nucleus for frequency channel f1
Number of Scans

Number of Steady State Scans

Sample solvent name

Temperature (K)

Relaxation delay (s)

Spinning rate

Pulse width (ms)

Number of data points

Group delay

Spectral width (ppm)
Spectral width (Hz)

Transmitter frequency (MHz)
Frequency offset in Hz

(C} Daniel Jacob - INRA UMR 1332, PMB, MetaboHUB, 2019

Spectrum FID

Parameters
VENDOR
SOFTWARE
NAME
INSTRUMENT
PROBE
PULSE
NUC

TOTAL SCANS

STEADY STATE SCANS

SOLVENT
TEMP(K)
RELAX. DELAY
SPINNINGRATE
PULSEWIDTH
D

GRPDLY

SW

SWH

SFOL

01

Acquisition Parameters

Values

RS2D

1.218-SNAPSHOT

tmp/Rtmpn0DvQ4/c92c46e906c1 8ef5e75b0e77

R52D NMFE.Cube

Dual 5mm

1H

D20

293.15

10

32768

0

14.9950516333052

6000

400.131990000819

1100.16198730469

Processing Parameters

Corresponding fields in the Header.xml file

MANUFACTURER ‘.ﬁ RSZD
SOFTWARE_VERSION .

No found

MODEL_NAME

PROBES

SEQUENCE_NAME
OBSERVED_NUCLEUS
NUMBER_OF_AVERAGES
DUMMYSCANS

SOLVENT
SAMPLE_TEMPERATURE
Last delay

SPIN_RATE

P1l.width * 1e6

Nb Point

No found — It seems not necessary

=SWH/SFO1
SPECTRAL_WIDTH
OBSERVED_FREQUENCY / 1e6

OFFSET_FREQ_1 == INRA
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N\ Installation of the Rnmr1D package RSZD §
anr1 D See : https://github.com/INRA/Rnmr1D/ ‘3 StU d 10

RS2D/6901

library (RnmrlD) o

e
ACQDIR -«<--"C:/DATA/nmr examples/R520/6901" % N

o4
procParams -<--5SpeclrProcpar
procParamsSVENDOR -<- - "ra32d” o
procParams$INPUT_SIGHAL -<--'£id" § |
procParamsSLE - <- g
procParams$ZEROFILLING . <- . TRUE ™
procParams$ZFFAC <- . 2
procParams30PTPHCO - <- - FALSE b=
procParams30PTPHCL - <- - FALSE g |
procParams$TSE . <- TRUE o B
procParams$LOGFILE <--"" = -

o
system.time (. spec.<--SpeclrDoProc (Input=AC0ODIR, param=procParams) - ) £ =
# .Read.the .FID....0K 8 -
#-Preprocessing-... ‘%
# Exp. -Line-Broadening- (LB=0.300000)
# ID-=-32768
$. »Zerc-Filling- (x2) 3
2. -5I.= 65536 S
# FFT....0K w
# 0K
#-PPM-calibration-based-on-T5P- -... -PPM-min-=-4.382556
ox o . | | ||
#-utilisateur 3ysteme gcoule
# 0.48 0.00 0.45 T T
BnmrlD:::plotSpectrum({spec) 10 5 0
ppm
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NN Installation of the Rnmr1D package RSZD ) $
anr1 D See : https://github.com/INRA/Rnmr1D/ ‘3 B- StU d 'O

RS2D/6901
library (RnmrlD) o
(=]
a
ACQDIR-«<--"C:/DATA/nmr examples/B320D/690L" R
procParams -<- -SpeclrProcpar
procParams$VENDOR -<- - 'ra2d” o
procParams$INPUT_SIGNAL-<--'lx' 8 _|
procParams$PDATA DIR-<--"Froc/0" S
procParams3TSE -<- - TRUE
procParams$LOGFILE -<-. "
S
system.time ( -spec-<--SpeclrDoProc (Input=ACODIER, param=procParams) -) 2
#-Bead-the-1R-...0K o =
#-utilisateur ayatéme goouls =
# 0.43 0.00 0.42 S
E o
(]
BnmrlD:: :plotSpectrum(spec) S
(]
o]
(=]
L'y}
o o ——
I I I
10 5 0 -5
ppm
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N\ Rnmr1D

likrary (FnmrlD)

1w 57T

raw dir-<--"C:/Workdir/Share/tmp’

Installation of the Rnmr1D package
See : https://github.com/INRA/Rnmr1D/

€2 RS0

DIR-<--"R520400°"
BAWDIR -<--file.path(raw_dir, -DIR})

MACROCMD - <~

"$%% .- Vendor=rs2d; -Type=£fid; .LB=0.3; -GB=0; -ZF=2; -BLPHC=FALSE;

CMDFILE -<--tempfile()

cat (MACROCMD"\n", -3ep="", -£11==CMDFILE, - append=FALSE)

metadata -<- -generateMetadata (RAWDIR, -procParams, -NULL)

metadata
5 samples”

[,1]
[1,]-"6901"
[2,]-"6902"
[3,]-"6903"

srawids

[»2]

"gs01"
"ga0a”
"ge03"™

[r2]

[1,]-"C:/Workdir/Share/tmp/R52D400/6501™-"0"
[2,]-"C:/Workdir/Share,/tmp/R52D400/6902™-"0"™
[3,]-"C:/Workdir/Share,/tmp/R52D400/6903™-"0"™

sfactors

[11-[.2]

#
#
#
#
#
#
#
# [+1]
#
#
#
#
#
#
#

[L,1-m1

"Samplecode™

[r3]
n
n
np

FHCO=FALSE;

FHC1=FALSE;

FP=0;

ISE=TEUE"

v R52D400
v 6901
' Proc
0
1
' 6902
v Proc
0
b 6903
W Proc
0
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( N\ Rnmr1D

Installation of the Rnmr1D package
See : https://github.com/INRA/Rnmr1D/

system.time { -out -<- -BnmrlD: :doProcessing (RAWDIR, -cmdfile=CMDFILE, -samplefile=NULL, -ncpu=2:) -}

€2 RS

#-BnmrlD: . - ——— -READING . and - CONVERTING - ——-
#-BnmrlD: . -Vendor=rsid, -Type=£fid, -LB=0.3, -GB=0, -ZF=2, .BLPHC=FALSE, - FHCO0=FALSE, -PHC1=FALSE, -FP=0, -TSP=TRUE
#-RnmrlD: - -Generate -the - "'samples" -&-"factors' -files-from-the-lisc.0f-—" —~ -
#-RnmrlD: - -—-Nk-Spectra-=-3--— -Nb-Cores-=-3
#
#-RnmrlD: - -Generate -the -final -matrix.of -spectra...
¢ -Bomr10: - -—————————————
# -BnmrlD: - Process - the -Macro-commands -file
¢ -Bomrl1D: --———————————
#-BnmrlD: ? _
#.utilisateur systéms gcoulé 2
# 0.50 0.08 5.77
plotSpecMat (out$specMat, -ppm lim=c{-0.2,5), -KE=0.33) -
@
3 8
2 37
[Tr R
[
n
E
Bl
(]
<+
@
o™~
| 1
< L
[i}]
= T T T T T
5 4 3 1 0

ppm
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FJ:I RSZ[] > @NMRProcFIOW

Daniel Jacob
Feb. 2019

Bordeaux Metabolome Facility §§§§|NQA
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Data preparation step

2 RS0

v R.52D400
v Em.l ] L3 3 3 Ld Ld Ld Ld
Simply zip the entire directories including all
v L Proc spectra of the experiment
0
: - possibly including (or not) a root directory
v 6902 _ :
_ : R52D400.zip
W Proc -
0
W &003
W Proc
0

(C} Daniel Jacob - INRA UMR 1332, PMB, MetaboHUB, 2019



Preprocessing step

€& = O (@ Nopsécurisé | openstack-192-168-100-30.genouestong/npfow/? 47277 cd58ebal 1dci23ab4a7 1162 & - :
ge

A NMRProcFlow: Spectral processing for 1D NMR - ver. 1.2.28

ﬂ Fru:E’EEInE

AN easy graphical tool dedicated 1o 1D NMR spectra processing Tor metabolomics

InstrumantVendorFormal:

- Seiect the Input format - - ﬂ | M NMRPrDCFfDW

— Select the input format —

FD / Lr spectra
Saiprpon L Tirnoly
Bewhr [ bool [ Varian
RAEID | srmrbd]

nmrkdL v Doegt

Bruker {TopSpinX-winnmr|
Varian/Agiient (VRNMRY
Jeod (JOFIDELTA)

» RS20 (SPINA)

input / Cutput supplementary Imparting files Module
= information type = (optional) = processing

NRRProcFiow <0 NG LIWR 1337 BFF Madsbholovmecs Facilly - 2582018

INRA
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»..

Preprocessing step

NMRProcFlow: Spectral processing for 1D NMR - ver. 1.2.28

Processing

An easy graphical tool dedicated to 10 NMR spectra processing for metabolomics

Instrument/Vendor/Format:
RS2D (SPINit) hd
Spectra type:
FID / ir spectra
FID - Supported Tormats: | |
L1

T ;
& Parameters Accusil

ZiP file & . A
Nao file selected
¥ Accés rapide

Samples file (Tabular format) I Bureau

Processing

M) NMRProcFlow

- | NMEREC

Partage Affichage

L+ CePC » O5(C) » DATA » nmrspec

No file selected

'% Documents

= . : | Workdir

|§‘-’Et more information on input dats format x
| DATA

| Local

; Téléchargements

£ Mom
y;@ RS2D400.zip
¥ gil-LF_na71_241_491zip
é test.zip

CD_BBI_16P02.7z
| SR_BBI_17P03_BF_Plasmas_with PAT zip
| Espectros.zip

B

o8 B ¥ ou

bl - it

Mesa.zip

% 21nov raw bad.zip

v D
Madifisle

21/02/2019 16:55
11/01/2015 11:38
11/01/2019 0:31
21/11/201817:28
16/03/2012 15:02
15/02/2018 17:36
15/02/2018 17:36
15/02/201817:36

Rechercher dans: nmirspec

Type

Dossier compresse
Dossier compressé
Dossier compressé
Fichier 7Z

Dossier compressé
Dossier compressé
Dossier compresse

Dossier compressé

o

NMRProcFiow -{C) INRA UMR 1332.BFE NMetaboiomics Facility - 2018-2018

(C} Daniel Jacob - INRA UMR 1332, PMB, MetaboHUB, 2019
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Preprocessing step

R NMRProcFlow: Spectral processing for 1D NMR - ver. 1.2.28

Processing

An easy graphical toof dedicated to 10 NMR spectra processing fo

Pre-processing Parameters

Exp. Line Broadening:

InstrumentVendor/Format:
03
RS2D (SPiNit) -
Gauss. Line Broadening:
Spectra type:
0
FiD -
] Zero Tilling
.
Max factor for Zero Filling:
ZIP file %2 -
Upload complete [ first order phase setting
Samples file (Tabular format) [ | Zercing of Negative Values
U MO file selecied @ TSPITMS/DSS
O ignore the parameter of the spectral region center
E Advanced User (01)
@G&r more information on input dats format

NMRProcFlow -G} INRA UMR 1332 BFE Metabolomics Facility - 2016-2018

INRA
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Preprocessing step

R NMRProcFlow: Spectral processing for 1D NMR - ver. 1.2.28

Processing

An easy graphical toof dedicated to 10 NMR spectra processing for metabolomics

InstrumentVendor/Format:

: 1) NMRProcFiow
Spectra type:
FID [ 1r spectra
FiD - Supported lormals:

Bruker [ Jeol [ Varian
RS20 / nmrBAL

£ Parameters

ZIP file

RS2D400.zip
(| Sy

Raw Bats

MNormalization
Samples file (Tabular format)

Browse... No file selected Data Export

[ Advanced User fate hatrix
Launch Input / Qutput Supplementary Importing files Module
[ Iwicfiony - P ymporting = .
s = nfarmation on inout dats formst information type (optional) processing

NMRProcFlow -G} INRA UMR 1332 BFE Metabolomics Facility - 2016-2018

INRA
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Preprocessing step

Job Watcher

[2/3]: 6902 expno=8 - procno=8 - OK

Read the FID ...OK
Preprocessing ...
Exp. Line Broadening (LB=8.300008)
TD = 32768
Zero Filling (x2)
51 = 85536
FFT ...0K
oK
Optimizing the zero order phase ...0K
PPM calibration based on TSP ... PPM min =-4.382556
Ok

[3/3]: 62823 expno=2 - procno=8 - OK

Read the FID ...0K
Prepracessing ...
Exp. Line Broadening (LB=0.300668)
TD = 32768
Zero Filling (x2)
5I = B5536
FFT ...0K
OK
Optimizing the zero order phase ...OK
PPM calibration based om TSP ... PPM min =-4.382556
OK

[1/3]: 6201 expno=8 - procno=8 - OK

RnmrlD: Generate the final matrix of spectra...
RomrlD: Write the spec.pack file ...

RamrlD: Write the list pars.csv file ...

INRA

SCIENCE & IMPACT
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MRProcFlow: Spectral processing for 1D NMR - ver. 1.2.28 RS2D400

Load

An easy graphical toof dedicated to 10 NMR spectra processing for metabolomics

Shiny Server version 1.5.9.923

Session Identifier = _4727ff7c458eba3ldc823ab4871162
Instrument/Vendor/Format = rs2d

Spectra type = fid

The original name of the Zip file = RS52D488.zip

The original name of the Samples file = NA

The macro-command file for processing = | == |
The number of Spectra = 3 __; = £ —— T i L
The number of Factors = 1

Zoom 'y

@ & Export Parameters

Show | 10 ¥  entries Search:
Spectrum PULSE NUC SOLVENT PROCNO PHCO PHC1 SwW SF sl

6901 1H D20 0 6.266027 O 14.99505 400.132 B65538

Ganz2 1H D20 ] 6.266027 0 14 899505 400.132 65536

6903 1H D20 0 B.266027 O 14.99505 400.132 65536

Spectrum | |puLsE | |Nuc | |soLvenT | |PROocNO | |PHCO | |PHC | |sw | |sF IRE |
Showing 1 to 3 of 3 entries Previous - MNext IN?A

SCIENCE & IMPACT
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Data visualization / processing

) NMRProcFlow: Spectral processing for 1D NMR - ver. 1.2.28 RS2D400

T T T T T T

6901 ——

£902 ——

6903 ——
Lel0 8 | 1
800000 g
s | JLJL L.J A L A
400000 | g

J[J\JL L_J A .
200000 ~ q
0 1 JLJL . LJ . 1 A

Zoom out | Previous | ¥ | -zl levels — ¥ |Overlaid spectra ppm = 5.257

Processing Bucketing Data Export
Processing Type: Type of Correction Level of Correction

-, PPM calibration

- Global Comection - Soft correction -

, Normalisation ) Job Watcher
(@ Baseline correction noisy PPM range:

- Alignment 10.510.2 =
) PPM shift .

. BLog
(7 Zeroing
Bewp |

SCIENCE & IMPACT
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