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(M) NMRProcFlow  Data preparation step
An easy GUI tool dedicated to 1D NMR spectra processing (1H & 13C) for metabolomics

b NMRProcFlow: Spectral processing for 1D NMR - ver. 1.2.16

Load Processing

An easy graphical tool dedicated to 1D NIMR spectra processing for metabolomics

Instrument/Vendor/Format:

Jeol JOF format -

Spectra type:
FID/ 1r spectra
FID - Supported forma_ts:
Bruker/Jeol/Varian

nmrML

-

£ Parameters

Internal format
Raw Data
Samples file (Tabular format) Macro Commands

ZIP file

Browse... Mo file selected

Browse... Mo file selected

.@Ger more information on input dats format

Input / Output
information type

NMRProcFiow +{C} INRA UMR 1332 BFF Metabolomics Facility - 2016-2018

SCIENCE & IMPACT

https://nmrprocflow.org

NMRProcFlow

Baseline
correction

Supplementary Importing files Module
(optional) processing

© Daniel Jacob — INRA - 2018



(M) NMRProcFlow  Data preparation step

Simply zip the entire
directory including
all spectra of the
experiment in JDF
format

dEDLD

INRA

SCIENCE & IMPACT

Fichier  Edtion _ Affchage  Outis 2

Crganiser v Extraire tous les fichiers

4 | JEOL_400_RAWDATA
| Blancs
L. J400_SUBSET
|‘ 1) J400 SUBSET zip |
. M00_SUBSET
1) JEOL_RAWDATAzip

| 77 élément(s)

Nom

|| vn02_PROTON-1-1.jdf
[ vn02_PROTON-2-1,jdf
|| vn02_PROTON-3-1jdf
|| vn02_PROTON-4-1,jdf
|| vn03_PROTON-1-1 jdf
|| vn03_PROTON-2-1 jdf
|| vnD4_PROTON-1-1,jdf
|} vnD4_PROTON-2-1 jdf
|| viD5_PROTON-1-1 jdf
|| vn06_PROTON-1-1 jdf
|| vn06_PROTON-2-1 jdf
|| vn07_PROTON-1-1 jdf
|| vn07_PROTON-2-1.jdf
|| vnO7_PROTON-4-1 jdf
| vn08_PROTON-1-1 jdf
|| vn08_PROTON-2-1 jdf
|| vn09_PROTON-1-1 jif
|| vn09_PROTON-2-1,jdf
|| vn10_PROTON-1-1.jdf
| vnl0_PROTON-2-1 jdf
| vnil1_PROTON-1-1jdf
| vnil1_PROTON-2-1 jdf
| vil2_PROTON-1-1 jdf
|| vn12 PROTON-2-1 jdf
|| vn13_PROTON-1-1 jdf
|| vni4_PROTON-1-1.jdf
|| vnl6_PROTON-1-1.df
|| vnil6_PROTON-2-1jdf
|| vnl7_PROTON-1-1 jdf
|| vn21_PROTON-1-1jdf

Modifié le

26/01/2018 11:52
29/01/201812:18
29/01/2018 11:52
29/01/201812:18
25/01/2018 20:41
29/01/2018 20:41
20/01/2018 21:04
29/01/2018 21:04
30/01/2018 10:02
29/01/2018 12:42
25/01/201812:42
29/01/2018 13:05
29/01/2018 17:03
29/01/201817:03
29/01/2018 21:28
20/01/2018 Z1:28
29/01/2018 21:53
29/01/2018 21:53
29/01/201813:28
29/01/201813:28
29/01/2018 22:16
29/01/2018 22:16
25/01/2018 22:39
29/01/2018 22:39
30/01/2018 10:25
30/01/2018 10:49
29/01/2018 23:03
29/01/2018 23:03
30/01/2018 12:14
29/01/2018 13:53

Type

Fichier JOF
Fichier JOF
Fichier JOF
Fichier JDF
Fichier JDF
Fichier JOF
Fichier JIDF
Fichier JOF
Fichier JOF
Fichier JOF
Fichier JOF
Fichier IDF
Fichier JDF
Fichier JDF
Fichier JOF
Fichier JIOF
Fichier JOF
Fichier JDF
Fichier JDF
Fichier JOF
Fichier JDF
Fichier JDF
Fichier JOF
Fichier JOF
Fichier JDF
Fichier JDF
Fichier JOF
Fichier JDF
Fichier JOF
Fichier JOF

Taille

1058 Ko
1058 Ke
1 058 Ko
1058 Ko
1058 Ko
1058 Ko
1058 Ko
1058 Ko
1058 Ko
1058 Ko
1058 Ko
1058 Ka
1058 Ko
1058 Ko
1058 Ko
1058 Ko
1058 Ko
1058 Ko
1058 Ko
1058 Ko
1058 Ko
1058 Ko
1058 Ko
1058 Ko
1058 Ka
1058 Ko
1058 Ko
1058 Ko
1058 Ko
1058 Ko

© Daniel Jacob — INRA - 2018



(M) NMRProcFlow  Preprocessing step

2 NMRProcFlow: Spectral processing for 1D NMR - ver. 1.2.16
Processing

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

Instrument/Vendor/Format:

Organiser = MNouveau dossier
» Jeol JOF format - |
Spectra type: | '-l;r Favoris Eibﬁﬂﬂ]éque DATA
[ Bl Bureau JEOL_400_RAWDATA
' (E, Emplacements récents N
@ siDive
ZIP file j. Teléchargements J‘ J400_SUBSET
' No file selected Jl' B!a-n.cs —
4 Bibliothéques | 1 1400_SUBSET zip

|1, JEOL_RAWDATAzip

Samples file (Tabular |ﬁ| DATA

No file selected Documents

@ Gt more information on input data formt JF Musique
B vidéos
| @ Workdir

NMRProcFiow -{C) INRA UMR 1332 BFE Metabolomics Facility - 2016-2018

SCIENCE & IMPACT © Daniel Jacob — INRA - 2018



(M) NMRProcFlow  Preprocessing step

NMRProcFlow: Spectral processing for 1D NMR - ver. 1.2.16

Processing

An easy graphical tool dedicated to 1D NMR spectra processing for meiabolomics

Instrument/Vendor/Format: Pre-processing Parameters
| Jeol JOF format -
Exp. Line Broadening:
Spectra type: 0.3
FID -

Gauss. Line Broadening:

0

£ Parameters

O Intensity offset correction

ZIP file
O Zero filling
Browse...
Upload complete [ first order phase seting

O Zeroing of Megative Values
Samples file {Tabular format)

TSPITMS/DSS
No file selected

[7] Advanced User

Launch
@Get maore information on input dats format

NWRProcFlow -(C) INRA UMR 1332 BFF Metabolamics Facility - 2016-2018

INRA

SCIENCE & IMPACT

L1

Close

© Daniel Jacob — INRA - 2018



() NMRProcFlow

Preprocessing step

NMRProcFlow: Spectral processing for 1D NMR - ver. 1.2.16

Processing

An easy graphical tool dedicated to 1D NMR spectra processing for meiabolomics

InstrumentVendor/Format:
Jeol JOF format -
Spectra type:
k. o FID/ 1r spectra
FID - Supported formats:
Bruker/Jeol/Varian
nmriviL
s

Browse... J400_SUBSET zip

Upload complete

=

Internal format
Raw Data

Macro Commands

Samples file {Tabular format)

No file selected

[7] Advanced User

Input / Output
information type

Thore information on input dats format

7]

NWRProcFlow -(C) INRA UMR 1332 BFF Metabolamics Facility - 2016-2018

INRA

SCIENCE & IMPACT

i
luum-- TN

Spectra
Alignment

NMRProcFlow

f

ppm

calibration ..
Normalization

Baseline
correction

Bucketing
‘ >

Bucket zones

Data Matrix

Module
processing

Supplementary Importing files
(optional)

https://nmrprocflow.org/np/

© Daniel Jacob — INRA - 2018



(M) NMRProcFlow  Preprocessing step

The preprocessing is the most time consuming step.
(especially the Zero & first order phasing)

Log Watcher

76 spectra 65K => 30 sec
Job running since 10.26 secs on a quad-core Intel(R)
R shasctag claasioas) Core(TM) i7-3740QM CPU @

Th = 55536

51 = 65536
Applied GRPOLY ...0K 2.7OG HZ
FFT ..,0€

oK

Cptimizing the zearo order phase ,..0K

Initialization of the PPH scale ... OK

[B/76] wndS PROTOH-1-1.§df expra=0 - procho=d

Repd the FID ... 0K
Preprocessing ..
Eup. Line Brosdening (LB=0.380003)
Th = 65536
51 = E5536
Applied GRPOLY ...0K
FFT ou 0K
ok
Optimiring the zera order phase ,..0x
Initialization of the PPH seale ... OK

rurrvas pros o [

INRA

SCIENCE & IMPACT © Daniel Jacob — INRA - 2018



M) NMRProcflow

NMRProcFlow: Spectral processing for 1D NMR - ver. 1.2.16 J400_SUBSET

Load Processing

An easy graphicaroordedicated to 10 NMR spectra processing for metabolomics

Shiny Server version 1.5.7.886

Session Identifier = _f7a82c6ddbc86cf2d74dbe63fcS0ee
Instrument/Vendor/Format = jeol

Spectra type = fid

The original name of the Zip file = 1488 _SUBSET.zip
The original name of the Samples file = NA

The macro-command file for processing =

The number of Spectra = 76

The number of Factors = @

D

Show | 10 v entries Search:
Spectrum PULSE NUC SOLVENT PHCO PHC1 SwW SF Hl|
vn02_PROTON-1-1jdf proton.jxp 1H METHANOCL-D4 3063094 O 17.52636 399782198 65536
vnD2_PROTON-2-1.jdf proton.jxp 1H METHANCL-D4 2914672 0 17.52636 309782198 65538
vn02_PROTON-3-1 jdf proton.jxp 1H METHANGL-D4 3063084 O 1752636 300752198 65536
vn02_PROTOM-4-1 jdf proton.jxp 1H METHANGOL-D4 20145872 O 1752636 3009752102 65536
vnD3_PROTOM-1-1jdf proton.jxp 1H METHANOL-D4 3.067867 O 17.52636 300752108 65536
vn03_PROTOMN-2-1jdf proton.jxp 1H METHANCL-D4 3.067867 O 17.52636 309752198 65536
vnD4_PROTON-1-1jdf proton.jxp 1H METHANCL-D4 3.082744 D 17.52636 399752198 65536
vnl4_PROTOMN-2-1jdf praton.jxp 1H METHANCL-D4 3.062744 D 17.52636 309752193 65536
vnD5_PROTON-1-1jdf proton.jxp 1H METHANCL-D4 2.810931 O 17.52636 309752198 65536
vnOG_PROTOMN-1-1jdf proton.jxp 1H METHANCL-D4 2.829285 0O 17.52636 399752198 65536

INRA

SCIENCE & IMPACT

© Daniel Jacob — INRA - 2018



() NMRProcFlow

NMRProcFlow: Spectral processing for 1D NMR - ver. 1.2.16 J400_SUBSET
T T T T
ex107 | e
sx107 | 4
ax10” | 8
3x107 | 8
2x107 | 4
1x107 | g
|
0 | ’ 2 L :
5 4 3 2 1
zoom out pfeviﬁus | Samplecode ¥ || —alllevals — r| J Stacked spectra ppm=5723 & I -+
Processing Bucketing Daia Export n
Processing Type: Type of Correction Level of Correction
» PPM calibration i
b Global Correction hd Soft correction A

(- Normalisation ¥ Job Watcher

@ Baseline correction noisy PPM range:
&y Alignment 10.510.2 7

(y Zerging

DUndo

[#] Log

]
g

Interactive data processing

IN?A https://nmrprocflow.org/c3

SCIENCE & IMPACT

© Daniel Jacob — INRA - 2018



() NMRProcFlow

NMRProcFlow: Spectral processing for 1D NMR - ver. 1.2.16

... after some processing ...

SCIENCE & IMPACT

9x107

gx107

7x107

6x107

5x107

4x107

3x107

2x107

1x107

zoom out

J400 SUBSET

Processing applied:
Normalization (PQN)

Baseline correction (airPLS) |

Ly

4

previous | Samplecode ¥ || - all lsvels — .4 . Stacked spectra

Processing Bucketing Data Export

Processing Type: Type of Correction

(@ PPMcalibration

7y Normalisation

Local Correction

@ Baseline correction noisy PPM range:
105102 F

() Alignment
(o Zerging

Spectra processing
https://nmrprocflow.org/c31

ppm =5723

Restricted PPM range:
5.693 0.695 P
Level of Correction:

2

I3 Launch

[7] Job ‘Watcher

[#Log

BCMD

© Daniel Jacob — INRA - 2018



() NMRProcFlow

... after some processing ...

NMRProcFlow: Spectral processing for 1D NMR - ver. 1.2.16 J400_SUBSET
Load
9x107 T T T T T
g7 b Processing applied:
Normalization (PQN)

Baseline correction (airPLS)

6x107

5x107

4x107

3x107

2x107

1x107

zoom out | previous | Samplecode ¥ || —all levels — v L | Overlaid spectra | ppm = 5723 + (N +

Processing Bucketing Data Export

Processing Type: Type of Correction Restricted PPM range:
FPM calibration —5.693 0.695 E
> Local Correction v £

¢ Normalisation

Level of Correction: (] Job Watcher

(@ Baseline correction noisy PPM range:

() Alignment 105102 k! | 2 [

: Dundo (2)
() Zeroing

Spectra processing
IN?A https://nmrprocflow.org/c31

SCIENCE & IMPACT

© Daniel Jacob — INRA - 2018



@ NMRProcFlow

INRA

SCIENCE & IMPACT

Case Study

Interactive mode execution

Interactive mode

4 W NMRProcF/OW\

/ Standard

Operating
Procedures

Raw Data - Data Matrix
@ ‘ | @ RnmrlD ] q \

i A ‘ ‘ iiiv'

RO,
1
e

Completes the SOP list

by an identical "spectra

Nevertheless:
NMR Flow allows users to save on their own space a
minimal set of small files in order to recover / replay their
session

processing" procedure throughout
the experiment for all data subsets

© Daniel Jacob — INRA - 2018



@ NMRProcFlow Interactive mode execution

Interactive mode

Case Study / NMRProcF/ow\
o)

/ Standard } ' Raw Data ( @ Al ] Data Matrix
Operating @ ‘ \ q A

Procedures [CSV']

Collecting/Harvesting/

Storage

B
s
=3
—
N /

Sample Preparation

Replay the
processing steps
in interactive
mode

Analytical Sample
Preparation

Efficiency,
Transparency,
Repeatability

Analytical

The same "spectra

-
N .
S mmaa

Spectra processing processing" procedure can = Evidence
. - be applied throughout the .
"""""""""""" experiment for all data = Confidence
subsets

Fulfilling the need of traceability, of repeatability allows to consolidate the
spectra processing step within a set of SOP, and thus satisfy requirements for
an open science

-INRA

SCIENCE & IMPACT

© Daniel Jacob — INRA - 2018



() NMRProcFlow Jeol 500 dataset

A NMRProcFlow: Spectral processing for 1D NMR - ver. 1.2.16
Processing

Aneasy graphical tool dedicated to 1D NMR spectra processing for metabolomics

Pre-processing Parameters

Instrument/Vendor/Format:

Jeal JOF format -
\ Exp. Line Breadening:
Spectra type: 0s

FID -
. Gauss. Line Broadening:

:

ZIP file

Eln e JECL_500_RAWDATA.ZIp
Upload complete ] Zera filling

[ Intensity offset correction

Samples file (Tabular fo Max factor for Zero Filling:
JEOL 500 RAWDATA txt

\Ininad complete

Browse..
xd -

[ Advanced User () first order phase sefting

Macro-commands forprece ] Zeroing of Megative Values

NP_macro_cmd JEOL 500 R#

Uproad comnlata

Browse..

TSPTMS/DSS

,@G&t more information on input dats format

NMRProcFlow «C) INRA UMR 1332 BFR Mefabotomics Facility - 2016-2018

Close

INRA

SCIENCE & IMPACT
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N
\W/ NMRProcFlow Jeol 500 dataset 1 NP_macro_cmd_JEOL 500 RAWDATA.txt

z

# Normalisation: (-PQN-)} -of -the-Intensities .based.on the - -selected-PPM.ranges...
Job Watcher £

normalization - PON

0.623-4.841

ECL

[9/1@]: wn58_PROTON-1-1.jdf expno=@ - procno=@

_____ #

Read the FID 0K $# .Baseline .Correction: -PPM.Range .-=. (. .0.731.., - .3.296..)

Preprocessing ... #

Exp. Line Broadening (LBE=2.500082) airpls-0.731.3.296.2

TD = 65536

Zero Filling (x2) 2

SI = 131672 . . . em -
npplied GRPDLY ...OK # ‘Baseline .Correction:  .FPPM.Range -=.(..3.237 B 5.275: )
FFT ...0K #

oK airpls-3.297-5.275-3

Optimizing the zero order phase ...0K

Initialization of the PPM scale ... PPM min =-3.952@77 &

oK # .-Zeroing -the .selected . zZones

F

RamrlD: Generate the final matrix of spectra... Zerao

3.3:3.355

RomrlD: Write the spec.pack file ... EOL

RomrlD: Write the list_pars.csv file ... s

RAMPLD: ====--emmmc-— - —-ccem - - - - - — - — # -Blignment -of -the -selected-zones - (-0.776-, -3.322 )

RnmrlD: Process the Macro-commands file 3

RAMPLD ! = - === m = e e m e e e mmme e e clupa-10.2.10.5-0.776-3.322-0.01-5-0 ’

RnmrlD:

RamrlD: MNormalisation of the Intensities based on the selected PPM ranges...

RnmrlD: Method =PQN

RamrlD: Baseline Correction: PPM Range = ( 9.731 , 3.296 )

RamrlD: Type=airPLs, lambda= 2 .

RomrlD: Baseline Correction: PPM Range = ( 3.297 , 5.275 ) S Apply some prOCESSIng after

RamrlD: Type=airPL5, lambda= 3 .

RamrlD: Zeroing the selected PPM ranges ... preproceSSIng

Romr1D: Zone 1 = ( 3.3, 3.355 ) . 11s -

Romr1D: Alignment: PPM Range = { @.776 , 3.322 ) Fulfilling the need of traceability, of

Romr1D: CluPA - Resolution =8.21 - SNR threshold=5 - Reference=8 s .

Ramr1D: lirite the spec.pack File ... repeatability allows to consolidate the
spectra processing step within a set of SOP,
and thus satisfy requirements for an open

-
science

INRA

SCIENCE & IMPACT © Daniel Jacob — INRA - 2018




@ NMRProcFlow

Jeol 500 dataset

T
1.2x108

1x108 |

Bx107

6x107

ax1o07

2x107 |

T
wnZ3pROTOMN-1-
wn29pROTOMN-1-

wN2pROTOMN-1-
vn3I9pROTOMN-1-
VNn51pROTON-1-
vn52pROTON-2-
vn54pROTOMN-1-
vn56pROTOMN-1-
wn5BpROTOM-1-

wNBpROTOM-1-

BRSNS

M_\_M_

2x108 |

—

1x108 -

Bx107 |

6x107

4x107

2x107

L W T T

k a‘{IiLJ,i

M A

| |

T
vn23pROTON-1-1
wn29pROTON-1-1

vn2pROTON-1-1
vnI9pROTON-1-1
wn31pROTON-1-1
vn52pROTON-2-1
vnS4pROTON-1-1
vn56pROTON-1-1
vn58pROTON-1-1

wn8pROTOMN-1-1

M e N - |
M .
M o &
Y Abs L‘LA._LJ{ alees, M'Lk_ I S| b M s L
3 2.5 z 1.5

I
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@ NMRProcFlow Jeol 500 dataset

Interaction between Biologists and NMR spectroscopists by visualizing
the NMR spectra along with their corresponding experimental-factor
levels, thus setting a bridge between experimental design and

JEOL_5

subsequent statistical analyses.

1.6x108

1.4x108

1.2x108

1x108

Bx107

6x107

4x107

2x107

A B

Spectrum Samplecode
vn23_PROTON-1-1.jdf wn23_PROTON-1-1
vn29_PROTOMN-1-1.jdf wn29_PROTON-1-1
vn2_PROTOMN-1-1.jdf vn2_PROTON-1-1
vn39 PROTON-1-1.jdf wn39 PROTON-1-1
vn51_PROTON-1-1.jdf wn51_PROTON-1-1
vn32_PROTOMN-2-1.jdf wn32_PROTON-2-1
vn34_PROTON-1-1.jdf wn34_PROTONM-1-1
vn56_PROTON-1-1.jdf wn536_PROTON-1-1
10 |wn58 PROTON-1-1.jdf wn58 PROTON-1-1

™

]
=
=]
=
o

00_RAWDATA.txt

e R R Y R Y R
PR R PR B>

11 'vng& PROTON-1-1.jdf  wn8 PROTON-1-1

:

SCIENCE & IMPACT

_,____,.h.,,.__MMWMMMMA_)Lwh_W_M,_WLMMMWM_‘_._____ M e =
A aM M M A P75 P 0 = S e T M ]
wwﬁw VL WY P Sy U e O PO T VY o, i M.
- SR gt T oW O ' 7Y BB M
i fni J,AdAv,AmAh___._,_~_,L*i1___._________-___.hA,__w____h_ M i
= M L\A_,\_“__,_._J.LKJLL_,_JMA; =S E
- A A V. POl D — M .,
PN LM._.LA 'V I
B s e G e MM e = Ak ]
; Ll A M A_M,f“ﬁ_}l.. ane ahs o Lomec i iy e =7 o o 1
45 4 35 3 2.5 2 1.5
zoom out | previous | Group v | | —alllevels — ¥ | &Juer%aid apectra-i
Samplecode | A

Group |B
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