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Applications of Metabolomics

Pharmacology

Human diseases .
Drug discovery

Diagnosis

L. . Treatment
Determination of disease state .

. Doses evaluation
Prevention
Biomarker discovery 4

Risk determination

Food technology ,, : :
Food safety, quality €— Applications of

Nutrigenomics Metabolomics

Microbial biotechnology
Microbial improvement
Fermentation
Biotechnological compounds

v

Enzyme discovery
Discovery of biochemical pathways

Toxicology
Toxicity assessment
Toxic effects of drugs

Plant biotechnology
Crop improvement

—> Transgenic breeding
Plant breeding
Improve stress tolerance

Systems biology
Dynamics in biological systems
Explore metabolic networks

Link changes in metabolite levels to catalytic activity

Improve catalytic efficiency of enzymes
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Metabolomics’ Methods

* NMR

* GC,

* HPLC,

* UPLC,

* HPTLC

* CE (capillary electrophoresis)

Hyphenated
 LC-MS,

e GC-MS
 GC-MS/MS
* UHPLC-MS
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NMR in Metabolomics

Minimal sample preparation (biofluids)
No extra steps, i.e. separation
Measures multiple metabolites
simultaneously

Non-destructive

Fast analysis

High reproducibility

Highly quantitative

High throughput

Steadily increasing sensitivity
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Metabolomics Workflow

Biomarkers
identification

. Multivariate
Statistical

Data Analysis
’ Acquisition
Sample
Preparation
®
Collection &
Storage
o
Experimental
design
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Experimental Design

In the absence of a proper design it is essentially impossible to distinguish biological variation
from technical variation. When these two sources of variation are confounded, there is no way
of knowing which source is driving the observed results
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Experimental Design

v Avoid the fridge temptation
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Experimental Design

v Avoid the fridge temptation

4rth Workshop on Holistic Analytical Methods, 17-19 April 2016



Metabolomics Workflow

Biomarkers
identification

. Multivariate
Statistical

Data Analysis
’ Acquisition
Sample
Preparation
®
Collection &
Storage

Experimental
design

4rth Workshop on Holistic Analytical Methods, 17-19 April 2016

Validation



Collection & Storage

v A single person should
collect/harvest the initial
material

Lattrees

store at -80 °C

v’ stop enzymatic processes

.40°C Freezer

transfer in dry ice
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NMR in Metabolomics

1 Cerebrospinal

[ Saliva

&
¥

|| Urine

! { \ ‘\
' @ ) %l [ Blood
I | | ch (1 v 4
s % | | "
it A0,
h iy I
|
[
\ \
¥ ; b

4rth Workshop on Holistic Analytical Methods , 17-19 April 2016



Metabolomics sample preparation

: . nuclear envelo
mitochondrion __ ¢ nuclear omp"jl» nucleus

metabolites found within:

] . * Urine,
* Biofluid , g504 (serum, plasma),
e Saliva,
* Breath,
* CSF,
* Amniotic, etc

plasma membrane

smooth

e Cell * Cytosolic metabolites
 Released metabolites

Tissue, Organ ° Mammals: liver, kidney, heart, tumour, muscle, brain, fat tissue, etc.

Plants « Leaves, roots, fruits, etc.

] * Insects (Flies, etc)
Whole organism . p1.rine organisms

* Wormes, etc.
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Metabolomics sample preparation

metabolites found within:
. T

* Urine,

Blood (serum, plasma),
* Saliva,

Breath, ~—— Non- invasive
* CSF,
 Amniotic, etc

e Biofluid

Cell e Cytosolic metabolites
 Released metabolites

Tissue, Organ * Mammals: liver, kidney, heart, tumour, muscle, brain, fat tissue, etc.

Plants « Leaves, roots, fruits, etc.

] * Insects (Flies, etc)
Whole organism . p1.rine organisms

* Wormes, etc.
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Metabolomics sample preparation
Standardized Protocols

v pH adjustment: phosphate buffer pH 7.4; NaN; to eliminate bacterial growth
v’ axis calibration: Internal Standard (TSP, DSS; 0.01%)

& “QUALITY CONTROL” # Blood samples
v’ field lock: deuterated solvent (10% D,O in Urine; 50% in plasma)

v’ Centrifuge (+4 °C) and transfer 550 pL in NMR tube

» Plasma samples: gentle handling, no vortex, no centrifuge, remove protein

particles with a needle
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Metabolomics sample preparation

metabolites found within:

] . * Urine,
* Biofluid , g504 (serum, plasma),
* Saliva,
* Breath,
* CSF,
* Amniotic, etc

e Cell e Cytosolic metabolites

« Released metabolites Y

Tissue, Organ ¢ Mammals: liver, kidney, heart, tumour, muscle, brain

Plants * Leaves, roots, fruits, etc.

— “tedious”

* Insects (Flies, etc)
* Marine organisms

* Worms, etc.
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Metabolomics sample preparation
Standardized Protocols

v Frozen sample

v Homogenization in liquid N, (manually), high throughput tissue homogenizer

with beads = weight (<100 mg) and store at -80 °C till extraction
homogenizer probes (in extraction solvent; 15t step extract.)

v’ Extraction 3 solvent system MeOH — CHCl, — dH,0 (-20 °C)

WORK ON ICE

2 phase system; collection; repeat

v" Lyophilisation; store at -80 °C
v Reconstitution axis calibration (Internal Standard; TSP, DSS; 0.01%)
field lock (100% D,O buffered; pH 7.4; NaN,)

centrifuge and transfer 550 pL in NMR tube

4rth Workshop on Holistic Analytical Methods , 17-19 April 2016



Metabolomics sample preparation
Standardized Protocols

v Frozen sample
v Homogenization in liquid N, (manually), high throughput tissue homogenizer

with beads 2 weight (<100 mg) and store at -80 °C till extraction

homogenizer probes (in extraction solvent; 15t step extract.)
v' CHECK SOLVENTS BEFORECEXTRACTION
VHANCLUUDE BLANK SAMPLES

2 phase system; collection; repeat
v" Lyophilisation; store at -80 °C

vO CHEEK:SOLVENTS BEFORE>RECONSTITUTION
field lock (100% D,O buffered; pH 7.4; NaN,)

rantrifiica nnA trancfar EEN 11l intAa NINMDR +11ibha

v" INCLUDE BLANK SAMPLES (reconstitution buffer)
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Metabolomics sample preparation
Solvent check before NMR sample preparation

o= =
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Metabolomics sample preparation

Solvent check before extraction

..........................................................................................................................

MeOH Iyoph|I|zed
reconstituted in 100% CD, OD (new bottle)

I T T T I T T T | T T T I T T T I T
8 6 4 2 0 [ppm]




NMR Reproducibility PC3 cell line
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NMR Reproducibility PC3 cell line

 Glutathione (GSH)




NMR Reproducibility  PC3 cell line from 2 different persons

Control 2|

(GSH)




NMR Reproducibility

Urine samples recorded in 600 MHz Bruker AVANCE lll, Athens

Buffer A (PBS pH=7.4): original from Bruker
Buffer B (PBS pH=7.4): local preparation

Urine NMR samples
Sample 1-5 person E buffer A 1EA — 5EA

Sample 1-5 person E buffer B 1EB — 5EB
Sample 1-5 person S buffer A 1SA — 5SA
Sample 1-5 person S buffer B 1SB — 5SB
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NMR Reproducibility

[rel]

METC_icon_EA.1 10
METC_icon_E&.2 10
TIMETC_icon_EA.3 10
METC_icon_EA.4 10
METC_icon_EA.S5 10
JMETC_icon_S&.12 10
METC_icon_S&.11 10
METC_icon_SA.13

METC_icon_SA. 14

METC_icon_SA.15

Jopt/topspin sk
Jopt/topspin sk
Jopt/topspin sk
Jopt/topspin sk
Jopt/topspin sk
Jopt/topspin sk
Jopt/topspin sk
Jopt/topspin
Jopt/topspin
Jopt/topspin

6
e

e e

4rth Workshop on Holistic Analytical Methods , 17-19 April 2016



NMR Reproducibility
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NMR Reproducibility

datch  Statistics
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NMR Reproducibility

v’ accepted sample preparation

TIKIo
datch  Statistics
e T ‘.IlL-u‘-l .= o 15A
LS8 hE b ilde b E-E+Ei%/33s3s 5 A A X [
1 [
1 Hz
,--J'"'-“‘““ s - e o F‘“”"“LAM e—
T T T T T T T T T T T T T
U.UIUSU i} DIDDD 7U.UIUSD 7U.DI1[ 0.005 .o'ooo .0.005
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Basic analytical issues - NMR

v Run tube and buffer blanks
v’ Use the same tube type for a project
v’ Take care = consistent sample preparation

v’ Sample presentation — give the spectrometer a chance !




Metabolomics Workflow

Biomarkers
Identification

‘ Multivariate
Statistical
Data Analysis
O Acquisition

Sample Preparation

Collection & Storage

Experimental
Design
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Nuclear Magnetic Resonance

o Reproducible results on concentration critical / crucial parameters:

Pulse Width (pw)

PW=10 us (90%

Recycle Delay (d1) Acquisition Time (at)
Z z
T LY Jﬁ—} Y




Nuclear Magnetic Resonance

o Reproducible results on concentration critical / crucial parameters:
Acquisition

v' relaxation delay, D[] |4.00000000

Pulse Width (pw)

‘ PW=10 us (90%
_—

Recycle Delay (d1) E“ Acquisition Time (at)




Nuclear Magnetic Resonance

o Reproducible results on concentration critical / crucial parameters:

Acquisition
v' relaxation delay, D[] |4.00000000
v pulse width, P[] [11.63

Pulse Width (gw)

PW=10 us (90%

Recycle Delay (d1) Acquisition Time (at)
Z z
T LY Jﬁ—} Y




Nuclear Magnetic Resonance

o Reproducible results on concentration critical / crucial parameters:

Acquisition

v' relaxation delay, D[] |4.00000000

v pulse width, P[] 1163

v acquisition time,  AQsec] 26563926 Acquisition time

Pulse Width (gw)

PW=10 us (90%

Recycle Delay (d1)

h e

X

Acquisition Time (at)




Nuclear Magnetic Resonance

o Reproducible results on concentration critical / crucial parameters:

Acquisition
v' relaxation delay, D[] |4.00000000
v' pulse width, P(1] |11.63
v acquisition time,  AQsec] 26563926 Acquisition time
v spectrum analysis, T 65536 size of fid
v number of scans, s 192 Number of scans
v . . Pulse Width (pw)
receiver gain... RG 905 Receiver gain

PW=10 us (90%
-

Recycle Delay (d1)

Z z
T ﬁl
Y
Y
By / X
x

I‘“ Acquisition Time (at)




Nuclear Magnetic Resonance

o Reproducible results on concentration critical / crucial parameters:

Acquisition

> RELAXATION DELAY, D[1] 4.00000000

v’ pulse width, P(1] |11.63

v acquisition time,  AQsec] 26563926 Acquisition time
v spectrum analysis, T 65536 size of fid

v number of scans, s 192 Number of scans

v . . Pulse Width (ow)
receiver gain... RG 905 Receiver gain

PW=10 us (90%
I‘“ Acquisition Time (at)

Recycle Delay (d1)

Z z
T ﬁl
Y
Y
By / X
x




v Acquisition Parameters

| spectrum [ procears| AcquPars [ Titie [ Puiseprog [ Peaks | integrals | sample | structure | piot | Fia]

Specirum | ProcPars| AcquPars | Title | PulseProg | Peaks | Integrals | Sample | Structure | Plot | Fid

| spectrum| procpars| Acquars | Titie | PuiseProg | Peaks [ integrais [ sampie | structure | Piot] Fig|

=S (e =1l
o8 W EE YR \ oln/s §EE 2c® o 11[s|§[Ek v c @)l |
Experiment ) Experiment Experiment INP [usec] Edit... Pulse increment Experiment WEBSW [MH2z] £.0000000 Wobble sweep widih
Width - Width HDDUTY [%] Homodecoupling duty cycle Width WBST 1024 Number of wobble steps
Receiver PULPROG noesygpprid [ J[E] curent puise program SEC\EWH HORATE. Oversampiing during Homode Recelver @ Lock
Nucleus - ucleus -
outons | o — Acaquiiion mede e |Pcrousea [ Ea. GPD puse engin tuceus
Power ™ 65636 Size of fid Power Vo [%] Maximum variation of a delay ower :;E\’j:r\?‘r ;:o[, = ;“ck ""‘c ‘e‘"s .
N ) / - ample solven
Program DS 4 Number of dummy scans Program @ Poner Program °
Probe NS 256 Number of scans Frobe - Brobe (~) Automation
Lists. 00 B Loop count for td0" Lists PLW [W] Power level in Watt Lists - = O
Wobble \vobbie PLAB Pover level in <GBW Wobble auprond  [][E] cquisiion AU program
Lock @ width Lock PLSTRT [aB] First step for PL switching Lock PYNM lacqupy  [L.][E] Acquisiion PYTHON program
Automation SW [ppm] 200283 Spectral width aﬁ;:;"”:‘:e';us PLSTEP Step width for PL switching Automation EXP AGRO_Fractions-1D Experiment performed
:f::"a" S0US | SWH [Hz 12019.230 Spectral width User SHAPE Shaped pulse parameter ’L‘J"‘SCE“Q" SN | (@) Miscellancous
AQ [sec] 27262076 Acquisition time Routing GRADIENT Gradient parameters ser
Routing Routing GRDPROG B Gradient program
FIDRES [Hz] 0.366798 Fid resolution GAGPARS Parameters for gradient calcu
CHEMSTR ‘none Molecule file for structure disf
FW [Hz] 625000.000 Filter width AMP [%] Amplitude of pulse h
— POWMOD Power mode () User parameters
() Receiver -
(A) Program parameters USERAT User acquisition par. 1
eceivergain [T USERA2 User acquisition par. 2
W [usec] puel tme : Loop couner USERA3 User acquisition par. 3
DWOV [usec] 0025 Oversampling dwell time CNST Constant used in pulse progri USERAS User acauisiion par. 4
DECIM 1664 Decimation rate of gigital fiie! CPDPRG Erlimy Composite pulse decoupling ¢ USERAS ser par &
DSPEIRM e =] DSP frmuare fiter PHCOR [degree] Correction angle for phase pr °
DIGTYP = o Digiizer type SUBNAM | Edit.. Name of subroutine (® Routing
2GOPTNS -DFLAG_BLK Acquisit i
DIGMOD baseopt ~ | Digitization mode = cauisiton (zg) opfions RSEL Routing between FCU's and /£
DR 22 Digitizer resolution (a) Probe REGCHAN Receiver channel
DDR 10 Digital digitizer resolution Qv i QNP position PRECHAN Routing between Switchbox a
DE [uset] Pre-scan delay RO [HZ Rotation frequency of sample RECSEL Routing between SGU and re
—_—
HPPRGN Preampiifier gain SELREC Routing between receiver anc
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v Acquisition Parameters

| spectrum [ procears| AcquPars [ Titie [ Puiseprog [ Peaks | integrals | sample | structure | piot | Fia]

Specirum | ProcPars| AcquPars | Title | PulseProg | Peaks | Integrals | Sample | Structure | Plot | Fid

| spectrum| procpars| Acquars | Titie | PuiseProg | Peaks [ integrais [ sampie | structure | Piot] Fig|

=S (e =1l
o8 W EE YR oln/s §EE 2c® o LS W EEL v (clay| |
Experiment @ Experiment Experiment INP [usec] Edit... Pulse increment Experiment WEBSW [MH2z] £.0000000 Wobble sweep widih
Width Width HDDUTY [%] Homodecoupling duty cycle Width WBST 1024 Number of wobble steps
Receiver PULPROG noesygpprid [ J[E] curent puise program Receiver HORATE. Oversampiing during Homode Recelver ® Lok
Nucleus. - Nucleus @ Loc
outons | o — Acaquiiion mede puees | popo ey GPD puse engin Hucleus
o ™ 55596 iz of oot vors Maimum variaton of a aeiay Durations Locuue [EZ I Leck nucieus
erogram bs n Number of dummy scans Program @ roner oo SOLVENT MeOD_AG Sample solvent
Probe NS 256 Number of scans Frobe Brobe @ Automation
Lists 00 1 Loop count for td0" Lists PLW W] Pouwer level in Watt Lists
oo vewme | puon Pover evein oW wo | A mpona_ [L)E] rsquston AU progan
Lock @ width Lock PLSTRT [0B] First step for PL switching Lock PYNM oqupy ] Acquisition PYTHON program
Automation SW [ppm] 200283 Spectral width aﬁ;:;"”:‘:e';us PLSTEP Step width for PL switching Automation EXP AGRO_Fractions-1D Experiment performed
MISCElEneous | gy frz) 12019.230 Spectral width User SHAPE Shaped pulse parameter Miscellaneous | (@) pscellaneous
User U
AQ [sec] 27262076 Acquisition time Routing GRADIENT Gradient parameters ser
Routing Routing GRDPROG B Gradient program
FIDRES [Hz] 0.366798 Fid resolution CAGPARS Parameters for gradient calcu
CHEMSTR ‘none Molecule file for structure disf
FW [Hz] 625000.000 Filter width AMP [%] Amplitude of pulse B
— POWMOD Power mode () User parameters
(a) Receiver N
(A) Program parameters USERAT User acquisition par. 1
. Loop counter USERA2 User acquisition par. 2
DW [psec] Duell time ’ USERA3 User acquisition par. 3
DWOV [usec] 0025 Oversampling dwell time GNST Constant used in pulse progr: UsERAL Uscr acquision par. B
DECIM 1664 Decimation rate of digital filte! CPDPRG Edi.. Composite pulse decoupling ¢ UsERAS ser par 5
DSPEIRM e =] DSP frmuare fiter PHCOR [degree] Correction angle for phase pr °
DIGTYP = o Digiizer type SUBNAM Edit.. Kame of suproutne (® Routing
DIGMOD baseopt ~ | Digitization mode ZGOPTNS FoFLAG BLK Acquisitio zg) options RSEL Routing between FCU's and /£
DR 22 Digitizer resolution (@ Probe REGCHAN Receiver channel
DDR 10 Digital digitizer resolution Qv i QNP position PRECHAN Routing between Switchbox a
DE [se] Pre-scan delay RO [H2) Rotation frequency of sample RECSEL Routing between SGU and re
—_—
HPPRGN Preampiifier gain SELREC Routing between receiver anc

v" Processing Parameters

[Spectun] roceas | caupars [Tt Putserrog [ eats | g sempe | sivsture [P i
o 8iE MEY &

Reference (&) Reference

Winaow

Phase s 65536 Size of real spectrum

2353""3 SF [MHZ) 600.1100147 Speciromeler frequency

In:;;'m OFFSET [ppm] 1485300 Low fietd limit of spectrum

Peak SR[H 1468 Spectrum reference Irequency
Automation HZpPT [H) 0.183309 Spectral resolution

Miscellaneous | SPECTYP UNDEFINED Type of spectrum e 9. COSY. HMQC
User

(#) Window function

wow
LB [Hz]
GB
556
™
™Z

OGGEIR
2B

(%) Phase comection

PHCO [degrees]  |-44.138
PHC1 [degrees] [0
PH_mod 13

(#) Baseline correction

ABSG 3

ABSF1 [ppm] 10.00000
ABSF2 [ppm] o

BCFW [ppm] 1.00000

COROFFSHZ [0

‘Window functions for trf, xfb....

Line broadening for em

Gaussian max. position for gm, 0<GB<1
Sine bell shift SSB (0.1.2. )

Left limit for tm 0<TM1<1

Right limit for tm 0<TM2<1

0th order comection for pk
1t order correction for pk
Phasing modes for 11, xtb,

Degree of polynomial for abs (0.5}
Left wmit for abst

Rignt limit for abst. abs1, abs2

Filter width for be (sfilgfiy

Correction offset for BC_MOD=spoi efc.

Spectrum| ProcPars | acquPars | Tie | Puiseprog | Peaks | integrats | sampie | stucture | Piot | Fia|

n/SE ME ¥ &
Reterence T e
Window @) Fourier Iransform
Phase oot 5
Baseline Sren :
Founer
Integration sTst o
Peak ME_mod ne =
Automation NCOEF o
Miscelaneous | LpEiN A
Hesr ool o
REVERSE FALSE =
FCOR 05
PHNL TRUE =
FT_mod no =
Mad_mod 'maa =
MAdCEXP [FALSE =
MaOCT_SP [FALSE =
MddF180 FALSE =
MASNCOMP o
MAdPHASE 0
MddSRSIZE [ppm] |0
) Integration
ABSL 5
AZFW [ppm] 010000
AZFE [ppm] 0.10000
ISEN 128
INTSCL 1
INTBC yes =

Number of fid data points used by ft
First output paint of strip transform
Total NUMBE Of OULPUL POINES of ST transTor
Linear prediction for I xfb

Number of LP coeffcients

Humber of output paints for LP
Number of back-predicted points
Reverse spectrum during transform
Weighting factor for first fid point
Group delay compensaton

Fourier transform mode for irf, drf*
MDD moace

RMDD/MOD flag

Constant time:

Delayed sampiing flag

NuMber of COMPONents

Phase

Sub region size

Integral sensitivity factor for abs

Min_ separation between integral regions
Integral region extension factor

Integral sens. factor W reference 1o rgest in
Integral scale rel. to a reference datasel
Auto-baseline comection of integral by abs
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NMR Standard Operation Procedure
makes science easier

» Water suppression test: 2m M Sucrose with
0.5mM DSS, 2 mM NaN; in 10% D,0 and 90%
H,O

» Temperature long term stability

» Temperature calibration: CD,0D 99.8%

» IH resolution test: 1% CH Cl,in Acetone-d6

> Sensitivity test: 0.1% Ethylbenzene in CDCl,

> Field drift (CDCL,)

4rth Workshop on Holistic Analytical Methods , 17-19 April 2016



NMR Standard Operation Procedure

> Sensitivity test: 0.1% Ethylbenzene in CDCl,

SIND = &50.9

noise from 5.99
to 3.99 prm

SING = F76.2:1

ncise from 4.47
to 4,07

makes science easier

Good sensitivity can be obtained
with good resolution and good
lineshape only. The splitting
between the two central lines of
the methylene quartet shoulg go
lower than 15% (using a |b of 1 Hz)

Automated S/N calculation is performed using sinocal


http://triton.iqfr.csic.es/gui/au.gui?prog=sinocal

NMR Standard Operation Procedure
makes science easier

» 1H resolution test: 1% CDCl;in Acetone-d6

50% 0.28 H=z

L L B L B B B L B L L LR L L LR LI
) 4 3 2 1 0 -1 -2 -3 -4 -5 H=

The AU hwecal program determines the resolution at the half height of the chloroform line.


http://triton.iqfr.csic.es/gui/au.gui?prog=hwcal

NMR Standard Operation Procedure
makes science easier

» 2 mM Sucrose with 0.5mM DSS, 2mM NaN, in 10% D,0 and 90% H,O

SINC = 154.2:1

splitting < 40%

Water line width at 50% and 10% of DSS, S/N, and resolution calculations by typing suppcal


http://triton.iqfr.csic.es/gui/au.gui?prog=suppcal

NMR Standard Operation Procedure

makes science easier

» 2 mM Sucrose with 0.5mM DSS, 2mM NaN, in 10% D,0 and 90% H,O

SINC = 154.2:1

H
|

residual water signal .
smaller than CH3-crea TSP symmetric

width < 1Hz
ZGPR perfectly phased
NOESYGPPR1 /—— Si-satellites visible

Residual water

T I T T T T I T T T | T
4.9 4.8 4.7 \
o0H

absolutely
flat baseline

Water line width at 50% and 10% of DSS, S/N, and resolution calculations by typing suppcal


http://triton.iqfr.csic.es/gui/au.gui?prog=suppcal

NMR Standard Operation Procedure

v Temperature Calibration

>

hain diSF"E'Y|l\f10nit0ring Corrections | Self-tune | Ramp | Recording | Aux. sensors | Config. | Infarmation

edte window S

Sample temp.
Target temp.

FProbe Heater

Gas flow

Cooling

1 | IWIrec o Carr. active [

BvT3000 [

( !

isition information Fid Flash Lock
ion running

Sampl

YTU ooler BSMS status message
[Kevin] | ouflec: 0

delyed: u]
3000 | crgh: 0| Autoshimx Lockeds Errar
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E‘_!Bruker TOPSPIN 2.1 on BHDO5507 as nmrsu
4 File Edit View Spectrometer Processing Analysis Options Window Help
[0 & @ g é F . I @ wibp b B > @ T

*2 /2 *B /8 " Vo @l - o 4 o4 F T 4
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NMR Standard Operation Procedure

v" Temperature Calibration

Temperature : 300 K 310K
Biological Samples Plasma

CD,0D, 99.8% (Bruker std)

H 1D; ns 1; ds 0; zg30

Line broadening for em

LE [Hz] |ENilY :
;

336 3.34 3.32
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Instrument Performance

v Long Term Stability Test

CD,0D, 99.8% (Bruker std)
'H 1D; ns 1; ds 0; zg2D

|

45

0.006 0.008 0.010 0.012

IIIIIIIII||||||||I[IIIIIII|
338 336 334 332 330 F2[ppm]
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Profiling Optimization

v’ temperature stabilization unit
v robotic sample changer of 60 sample positions (B-ACS 60)
v_and supporting automation software [

» 01 optimization
» TSP line width

» Pulse calibration

» Shimming (rsh; tsg)
» Lock

» Tuning and matching

» Temperature equilibration; 5 min

» 1stsample transfer
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Shim | Report| Service

SHIM

Dimension
Optimisation sokvent's default

Optimise for 1H

£

+{3) AGS_103770c Use 76
) AGS_302860c j
1) AGS_303759qc TUNE
) AGS_353430c
40 AGS_404450c Before off ]
) AGS_405420c
#3 Anna-DOSY After LHNRINTZZ v
4 BCA_first_sample Only
) BCA_PR_13.2B
# BCA_PR_8.7B
() CM35316_103C FEE 2R
- CM332F 3P1
-0 CM3232F4P2 L]
- DASZ342-50
+-47) dbAutoshimCheck STATUS Step
-0 dhStdTests
=310 - 2930 not running
pt2014 temp ©
#0100 - 2930 Stepsize
#1000 - zg
+) 1001 - zgpg
£13 1002 - Zgpg CONTROL
+-1 99999 - pulsecal P
#1320 - 7930 [_sar_]
e et
g
Acguisition infarmation Fid Flash Lock Sample wTU Spoaler BSMS status message
o ) “ [Kekin] gueued: i}
no acquisition running n delaved: 0
s 3000 | cron: o | Autoshimx Lockedw Error
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EﬂBruker TOPSPIN 2.1 on BHOO5507 as nmrsu
File Edit View Spectrometer Processing Analysis Options Window Help
DaDE & BB 2d3d 4 AL 5k ek MEr 0@ wT O L m 1le s
*2 28 s T EEGCE v Gl e e F L
Browser | LastS0 | Groups | Alias NG [=] BSMS Control Suite CEK ]
=+ AGROCODS e Shim| Re
) ~TEMP Main | Lock/Level| Shim | Autoshim | Service | Log | Help
40 AGRO_Extr-KatArgMetasp3e TUNE LOCk & SPIN
40 AGRO_Extr-KatArgMetaspa?
+{3 AGRO_MarinaFranceEstract: Paramet Gain H SPIN l
40 AGROExtractsExps probehe|| o
40 AGROExtractsFractions solvent =
+- 2 AGROExtractsklasm Wl z ” 7z “ 73 ” 7+ “ 75 l 76
#2 AGS_100860c Results: ||| MonSeif:
3 AGS_10377qe tune lack [ # H HZ ” HZE H HZ? ” e H w3 l
+- ) AGS_302864qc shim chz [ H ” H ” H l
5 AGS._30379q¢ . Y YZ Y22 Y2 Nl YZ35
> 0 AGS_a53430¢ x| [ | oz | xm || oz | o | oz |
) AGS_404450q¢c Y
w03 AGS_405420c vz [ HE-YE “ (2L ” (BT “ [WEEYEE ” [mEETY “ [WEEY LS
40 Anna-DOoSY duration ¥ w7
+#40 BCA_first_sample complete
+ 3 BCA_PR_13.2B finished
+ ) BCA_PR_8.7B
#0) CM35316_103C Phase [degree]
+-) CWE52F 3P 1
) CMEE2F4P2 Prewvious Actual Step
# (3 DAS2342-50 AbsolLite 470 306
+-470 dbAutoshimCheck Differance oo 164 E]
=0 dbStdTests : :
= Stepsize
pt2014 temp o 014
#3100 - zg30
5 1000- 7
#1001 - Zgpg
#1002 - Zgpg
+0) 99989 - pulsecal
++[2) 20 - 7930 : —
43 dhTempCal2013Dec . Sample: down missing up
o .- e e s
Acquisition information Fid Flash Lock Sample WTU Spoaler BEMS status message
o ) “ [Kehin] fueued: i}
no acquisition running " delayed: 0
s\ 3000 | ron: o | Autoshimx Lockedws Error

]
&
X




£ Bruker TOPSPIN 2.1 on BH005507 as nmisu -] . AEE
File Edit View Spectrometer Processing Analysis Options Window Help =8¢
DaME & BB2d3d 4 AL TESbhUd@ e wTE IS L 15.5
2288 % 3 0OE XSG QAE o G- > HF T L
Browser | Lasts0 Groups | Alias END acguisition running: C:BrukenTOPSPINZ_plo/data/AGROCOS nmridbStdTestsi21/pdatai
DE a Spectrumn | ProcPars | AcguPars | Title | PulseProg | Peaks || Integrals | Sample | Structure | Fid | Acqu
) CABrukenTOPSPINZ_pIE -
58 AGROCOS LN - T
+-3) ~TEMP

) AGRO_Extr-KatArgMetasp3e
-0 AGRO_Extr-KatArgMetasp37
40 AGRO_MarinaFranceExtract:
+-) AGROExtractsExps
+) AGROExtractsFractions
H-0) AGROExtractsklasm
+) AGS_100660C
) AGS_103770C
) AGS_302860C
+) AGS_30375gc
) AGS_353450c
) AGS_404450c
+40) AGS_405420c0
+-) Anna-DoSsY
-4 BCA_first_sample
{2 BCA_PR_13.28 Start acquisition on: dbStdTests 21 1 C:ABruker\TOPSPINZ_pl6 AGROCOS
) BCA PR_8.7B
+-) CM35316_103C
+-) CMSE2FEP1
+-) CMSE2F4P2
+-0) DAS2342-50
+-) dbAutoshimCheck
=0 dbStd Tests
+(3 10 - 230
#7020 - zg30
+-) 100 - zg30
#1000 - Zg
#1001 - Zgpg
#1002 - zgpg
#- ) 99599 - pulsecal
#7321 - Zg30
-0 dhTempCal20130ec v
< >

pulsecal
rga; setting RG to 20.20

Acquisition information Fid Flash Lock Sample WTU Spooler BSMS status message
e : [Kelvin] gueLed: 1]
no acguisition running ’h—— ] delayed. 0
E 3000 | eron: o | Autoshimx Lockedw Errar
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&
File Edit View Spectrometer Processing Analysis Options Window Help
DaDep & BE 2dd 4 AL T ~NbhilhtEreo@hTFE
2288+ EWERCQQE oG e e T L

_j_u'
1|7.B

Browser | asts0 | Groups | Alias : A Ho acquisition running: C:BrukerTOPSPINZ_plfidataiAGROCOSnmridhStdTests/2 1pdata/

D E: b
) CABrukenTOPSPINZ _plg
O AGROCOS
) ~TEMP
) AGRO_Extr-KatArghetasp3s
) AGRO_Extr-KatArghetasp3?
) AGRO_MarinaFranceEstract:
) AGROExtractsExps
) AGROExtractsFractions
) AGROExtractsklasm

> RO ¢ E

3 AGS_100660C
3 AGS_103775e
2 AGS_302860C
2 AGS_303790e
) AGS_353430c 1H:
=) AGS_404450c

E_! pulsecal

+{0) AGS_405420c0 gammaB1/2pi at 15.0 dB . 6254.1 Hz
) Anna-DOSY

+{3) BCA_first_sample 900 pulse at 15.0dB:  39.97 us
=) BCA_PR_13.2B Stan

+{3) BCA_PR_8 7B

+{) CM35316_103C 900 pulse at 3.0dE: 1004 uUs

H-) CME52F3P1
H-]) CME52F4P2
- DAS2342-50

Bruker\TOP

-7 dbAutoshimCheck
=+ dhStdTests
#-3) 10 - 2930
-3 20 - Zg30
=3 100 - Zg30
#1000 - Zg
=) 1001 - Zgpg
=) 1002 - Zgpg
=) 59959 - pulsecal
=) 21 - Zg30
=3 dbTempCalZ013Dec v
< >

pulsecal

A pp: finished

Spectrum | ProcPars || AcguPars | Title | PulseProg | Peaks | Integrals | Sample | Structure | Fid Acgu

SPINZ_pl6 AGROCOS

Fid Flash

Lock

Acguisition information Iample

no acquisition running

WTU Spooler
[Kelvin] queLed:
delayed:

300.0 [=gulp}

B3NS status message

i
i
0 Autoshim»  Lockedw Error

AEE
=B E¢ U
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File Edit View Spectrometer Processing Analysis Options Window Help
Dabe & BB 2dd4 AL Tyl 2B8@redwT O L @

226 /8 ¢ T WMEEGEE o GE ¢ & 2 4 F ¢ 4

" edit prosol parameters

File

mes

Probe’'s name

(| Edit prosol parameters for:

Solvent(s)

5 mm PABBI 1H/D-BB Z-GRD 2814601,/0044 [33]
MeOD_AG

Nucleus

e e e

1H

Here you can enter two 'comment lines':

O Global

Please select the logical channel:  |® F1 + F2 O F3

Standard parameters for 1H on channel F1 routed to amplifier AZ2:

Description pulse [usec]  power level Description

90 deg. transmitter Fan 10 3 90 deg. decoupler

cpd PCFDP 82 2128 |calc. || cpd

mix tirme [5]  pulse [usec]  power level 2nd cpd (pow. gated)

tocsy spin lock PTOC 0.06 28 11.94 |calc.

roesy spin lock PROE 0.25 90 22.08 |calc. || tocsy spin lock
field [Hz] poweer level roesy spin lock

cw irradiation PLCWY 5.00 76.98 |calc.

cw irradiation
NOE diff. irradiation
homo decoupling

band homo decoupling

Pa0
PCFDF
PLCPD2

iz timme [=]
PTOC 0.06
PROE 0.2
PLCWY
PLNCE
PLHD

FLHC

Standard parameters for 1H on channel F2 routed to amplifier A2:

pulse [usec]
10
82

pulze [usec]
34.3
108

figld [Hz]
0.30
0.30
0.30

0.30

poweer lavel

3
21.28
19.16

poeeer lavel
13.71
23.67

power lavel
101.42
101.42
101.42
101.42 m

£
[@ Standard hard pulses ] O standard shape pulses
- . [Kelvin) queued: 0
no acguisition running defayedt O
3000 | crom o | Autoshimx Lockedx Error

e |




v noesygpprld.comp

B C:\Bruker\TOPSPINZ_plé\exp\stan\nmrlisis\ppluserinoesyspprid.comp

File Graphical assistant Ed# text  Options
{— —> | —>¢— {——2 Al11 Last zoom ‘
v Ezpres=sion V¥ Names v Values ¥ Loops v Grid [” Blocks
Pl6:1 Fl6: 2
ELK UNBELE i T
z l T
SH5010.100 SHSUTT-100
Dl Fi phl n 2 Pl ph2 [u i PO ph3=[0.0..] 0
H o1 F 4 10 . 7u i
PL| 9 PL 1
61 2.0
1)2
‘L D2 D16 D12 D16
i 30m : iu .2"“ dn ] S0u i 200u 20u iy | 200u 30m
e U -1 1009 SRR | iR
. e . . . . L . . . MC loop . o . o ~ . . o
‘ AcquPars | Tile | PulseProg | Peaks | Integrals | Sample | Structure | Fid | Acqu
¥ & Installed probe: 5 mm PABEI 1H/D-BB Z-GRD Z814601/0044
¥ General
¥ Channel f1
PULPROG noesygpprid.comp [..J(E] Pulse program for acquisition
T s | SR — NUC 1 1H Edit Nucleus tgrchannel 1
NS 192 Number of scans Al L L el ey
_ P1 [ps] 10.70 F1 channel - 90 degree high power pulse
L A JATEET '_jf d“_mmy seans PL1 [0B] 2.00 F1 channel - power level for pulse (default)
SWH [Hz] 12335 53 Sweep width in Hz PLIW [W)] 16.95835686 F1 channel - power level for pulse (default)
AQ [s] 26564426 Acquisition fime PL9 [dB] 61.41 F1 channel - power level for presaturation
RG 905 Receiver gain PLOW [W] 0.00001341 F1 channel - power |level for presaturation
DWW [ls] 40533 Dweell time SFO1 [MHz] 600.1128270 Frequency of observe channel
DE [us) 10,00 Pre-scan-delay ¥ Gradient channel
D1 [s] 400000000 Relaxation delay, 1-5= T1 GPNAM1 SMSQ10.100 [ J(E] sme.100
D8 [s] 0.01000000 _ Mbdng time GPMNAM2 SMSQ10.100 (_J(E] smE 100
d12[s] 0.00002000 D12=20u GPZ1 [%] 50.00 S0%
D16 (8] 0.00020000 Delay for homospaoil/gradient recovery GPZ2 [%] -10.00 -10%
TDO 1 Dimension of accumulation loop P16 3] 1000.00 | Homospoiligradient pulse




v noesygpprld.comp

dbFlies_1 20 1 C:Bruker\TOPSPINZ plé nmrsu

Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals. Sample | Structure | Fid | Acqu




v’ jresgpprqf

M C:\Bruker\TOPSPINZ_pl6lexp\stan\nmrilists\pp\user\jresgppraf
File Graphicsl assistant  Edit text  Options

Help

£—— > =hg= —> A11 La=t zoom
v Ezpression ¥ Hames ¥ Values ¥ Loops ¥ Grid I” Blocks
Fle:1
UHBLKE in ELE
SMSO10.100 SMSQ10.100
P1 phi=[0.0..] P2 ph2=[0.2_ ] HC
10.7u 21 . 4du o
PL| 1
2.0
L1z DO Dla
du 20u Slu 4u Ju 200u
: : : om0 do0R
... HMCloop
¥ General ¥ Channel f1
PULPROG jresgpprgf |E] Pulse program for acquisition NUC1 1H Edit. . Nucleus for channel 1
TD 8192 Time domaln size P1 [Ks] 10.70 F1 channel - 90 degree high power pulse
NS 4 Nurnber of scans p2 [ps] 2139 P2=p172
Ds 16 Number of dummy scans PL1 [dE] 2.00 F1 channel - power level for pulse (default)
SWH [Hz] 10000.00 Sweep width in Hz PLAW [\W] 16.956835686 F1 channel - power level for pulse (default)
AQ (5] 04096500 Actuisition time PLY [dB] 6141 F1 channel - power level for presaturation
RG 0.5 Receiver gain PLIWW [Wv] 0.00001941 F1 channel - power [evel far presaturation
DW 5] 50.000 Dwell time SFO1 [MHz] 600.1128270 Freguency of observe channel
DE [Hs] 10.00 Pre-scan-delay ¥ Gradient channel
LUIE) EIIHHEIE] B0 GPNAM1 SMSQ10.100 [ J(E] swe100
51 [3] \—01 ;':;;DDDD;;J EE'f"‘:EU” e Al GPNAM2 SMSQ10.100 | €] sime.100
11 ] =
12 o 0.0000Z000 D:]IQ 2I]m GPZ1 %] 10.00 10%
151 : = GPZ2 (%] 10.00 10%
D16 [3] 0.00020000 Delay for homospail/gradient recove ! _
1 ) ) P16 [Ws] 1000.00 Homospoiligradient pulse
IND [3] 0.00640000 142 = w), w = max. width of multiplet




v’ jresgpprqf

1 21 1 CIBruker'TOPSPINZ _pl6 nmrsu

ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals | Sample | Structure | Fid | Acou

8 F2 [ppm]



v’ jresgpprqf

\

T T
135 F2 [ppm]

T T T
150 145 1.40

T
1.55

[ppml

T
1.2

T
13

T
14

T
15

T
1o

sample X2



v noesygpprld.comp

p ]

&

File Edit View Spectrometer Processing Analysis Options Window Help

a0 R & ER 2dad4 AL T ENKBILEESDwWT
TME RS QE o R o > T L

*2 f2*8 f8 =

Browser | |ast50 | Groups | Alias

#10 dbCH-UrineBufferCheck
) dbCH-UrineNh2D
=) dbD20Check
+C) dbFlies_1_Lips
=) dbFlies_1
3 10 - noesygpprid.comp
#2311 - jresgpprof
=3 20 - noesygpprid.comp
.
=3 21 - jresgpprof
L
++) 30 - noesygpprid.comp
#2331 - jresgpprof
40 - noesygpprid.comp
-3 41 - jresgpprgf
) 50 - noesygpprid.comp
251 - jresgpprof
2 60 - noesygpprid.comp
#1261 - jresgpprgf
=3 62 - hsgecedetgpsisp2.3
*
=3 63 - dipsiZphpr
g P
=43 110 - noesygppr1d.comp
: * | _B1
=3 111 - jresgpprgf
: ® 1-B1
+-[) 120 - noesygpprid.comp
(2 121 - jresgpprof
-2 130 - noesygppr1d.comp
131 - jresgpprof
2 140 - noesygpprid.comp
#1141 - resgpprof
2 150 - noesygppr1d.comp
H 151 - jresgpprof
160 - noesygppr1d.comp

S A

-

-

a7

Wy

iy

-

et

~

4
4

Bs L H 1

dbFlies_1 20 1 C:\Bruker'TOPSPINZ_pl6 nmrsu

Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks  Integrals| Sample | St

Acquisition AU program

AUNM

LJCE)
Cancel

& au_profid (C:\Bruker\TOPSPINZ_plélexplstan\nmriaulsrc)
File Edit Search

@ -] o 1

y ; i1 . ] ;s
* s words *
:*:E.—.—.—:E*:.—.—.—**.—.—.—:*:E.—r.—:&*n.—.—.—:&*.—.—.—.—**.—.—.—:*i.—.—.—:E*:.—.—.—**.—.—.—:*:E.—.—.—:&/
* A data acguisition with b tar. i
.'I.' 5 |ll.' I 7 %
* 1o (= * 4
*  Organisatio =
* & * & FEEEEL K #* & * * & * & FEEEXL L ;/
M - B .',
3 5 g 213y ars £
3 |l'.' * 1 1}
GETCURDATA
AUTOPHASE ;
de Sldeg tomatically, no £
AT pi ts Liz

ZCMD ("pulsecal fast cquiet”);
XCMD ("saveprofpars") ;

I

QUIT




v noesygpprld.comp

e

< & proc_profild (C:\Bruker\TOPSPINZ_plé\exp\stan\nmriau\src) @
File Edit View Spectrometer Processing Analysis Options Window Help File Edit Search
NDaD P& HEB 2034 AL TE[NHULBE»a®wTF O L 0 [Compie ] [ Erecuts |
j X
228 % 2 WA EGQE v EGE o6 > € 4T F 3 : pe
~
7 - Z |/# proc profid 18.07.200 # 0
#0 dbCH-UrineBufferCheck 2| spectrum | procPars| AcquPars | Title | PulseProg | Peaks | Integrals | Sample]| 2 TEEPEY T T Ry
#1) dbCH-UrineNb2D A
=3 dbD20Check & :
+-2) dbFlies_1_LIps 5 | /% AU program £ BT =
=00 dbFlies_1 3 !
010 noesygpprid comp || [ SR st BV RRPRIEERPRIRO - iy
#2311 - Jresgpprof 8 £i y
=3 20 - noesygpprid comp : : - : : =] * % * EEEEEY * * % FokEEEEE % % 2 * % % %% % * *
_ 2.1 f . USROS OO SO U ORI IO . &
=3 21 - jresgppry
i * alal, it - .
#2330 - noesyopprid.comp 1z a = a s performed. */
5031 -jresgoror || [ R TR N R 13 il
#2340 - noesygpprid.comp 14 £ %/
-3 41 - jresgpprof : : - : Bl 15
#2350 - noesygpprid.comp i R ] R RS . 16 - oy
#3281 - Jresgpprof ) : : 17 o
#1360 - noesygpprid.comp Processing AU program " i
#3261 - Jresgppraf PN roc_proficl . - .
=3 62 - hsgcedetgpsisp2.3 e aie St e ’
® oKk || cancel & i i
=3 63 - dipsi2phpr . 21 *  rk= 7071 S3ve param SR =
: e 1-45 | | I eI NI o R N : 39 P
=3 110 - noesygpprid.comp 23
* 1-B1 34 ) £1 ) { 2008706 : .
= 111 - jrespprgt ||| O S S P A 35
* 1-B1 26
#3120 - noesygpprid.comp -
#3121 - jresgpprof 27 | GETCURDATA
+-3 130 - noesygppri d.comp a8
#3131 - jresgpprgf 29 | XCMD ("apkD.noe 1");
-3 140 - noesygppr1d.comp : : : : } : 30  XCMD [ "saveprofpars sc");
#3141 - jresgpprgf e A B : A1) : 91
=0 150 - mesygpprm.cump : : : 32 | quIr
#2151 - jresgpprof 13
#3160 - noesygpprid.comp =
. VO 4r i e - -
v




v’ jresgpprqf

& | au_prof (C:\Bruker\TOPSPINZ_pl6\exp\stan\nmriaulsrc)
File Edit Search
| compile || Execute |
1] =
2 au_prof 03, 04. 200 s
4 3 y
5 £ 7 02 O S profiler data acguisitio: S
£ '
dbFiies_1 21 1 C TOPSPINZ_pl6 nmrsu || 5= mammems >
=pectrum | ProcPars | AcguPars | Title | PulseProg || Peaks | Integrals . Sample | Structure | Fid | Acqu g : :
4 # 4 PPy + dAEEEE A A EE A 45 4 # % 45 4% 54 v
‘ 10 ot v
1] 13 m experiment ; W ; la ;
L‘ 1z £ BGE i= also taksn ks only £ JRES and COS * 5
—L_.___._u_,_m.uil_ o U — 13
: : : : : : 14 *  Author(s =
: : : : : - 15
...................................................... 16 gt e oy
17 nzid | j +
................................................................... 18
19 # e Datea Modif & * f
20 705 ) i
"""""""""""" 21 *  rkes 70403 separation into sxtsrnszl AT =
Acquisition AU program 2d e L AL :
AU | TR 23
4 ] ? 3 | ] i 14 ;
2t
26
27
28 | GETCURDATA
29
..................................................... 30 | XCMD ("getprofpars”);
31 | ERRORABORT
32
T S S S S S 19 ;. e .
: : : : : : : 34 | Ze
....... TR NN VRN SURNUURE SRNUUREONNRRR SN - - | ERRORZEORT
36
37 QUIT
a8 s



v’ jresgpprqf

& | proc_jres (C:\Bruker\TOPSPINZ _pléexpistan\nmriaulsrc)
File Edit Search

7 I T m T e T m T ; ; P
A ¥
* AT pr =323} data processin £ 2D JRES in =zutomat &

dbFlies_1 21 1 C:BrukeriTOPSPINZ _pl6 nmrsu AEAE AL LA SIS F AL RS E IS S F A A S E S S A FFF A S I T AR FEF S A S AL IR A AL S

Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks || Integrals | Sample | Structure | Fid | Acqu

L,_._,_,_.,_._._.,l__._‘.-a‘l._\.\‘__.l_,_l.__

el 25
B 20509  created iy
[ 7 1lat r ; 7
3 g2sc 2111 ARS{/ABRS2 changed *
/ ; | 11 ¢ 1 |

Processing AU program

double ol;

FETCHPARS ("O1l", &ol)
STOREPAR1 ("SR, ol)

XFB
ERRORABORT

TILT
SYMT

BES2

QUIT




Metabolic Profiling Automation

% [CON-NMR: spect

File Help
/ B R
m. |
Routine ; -
Spectroscopy Toolbox Configuration
Raoutine Automation ToolBox Configuration

Spectroscopy



[ BSIE

File  Help

* File Help
Routine
e = User Settings Composite Experiments
----- User Manager HOESY - 1d 1H and HOESY with gradients e
- Homonuclear FPresaturation - ProtonPR; COSYPR: HOESYFR; TOCSYFPR:
Homonuclear - COSY: COSYlr: HOESY:
. Full Set - proton; cosy;: cosylr;: gc-dept: bco:
----- Originator Items - . .
] HOESYGPPR — HOESY with presat and Z gradients: by nmrsu
= Automation HOESYGPPH - HOESY phase sensitive with Z gradients; by nmrsu
""" Master Switches URINE - urine 1H, Jres and SQF1D
----- Automation YWindow Hatural Products - routine
E--Lack/Shirm Options URIHE set — urine 1H and Jres
HOESYESGPPH. sar - Rainer
. _Solvent/Probe TEFA 1d £
Dependencies . noesygpprld.comp - noesy for serum
. . Serum TEFA — full set of serum experiments
----- TuningMatching -
o COSY455W - sw opt. COS5Y45 {(magn. mode})
""" Priarity COSY90SH - sw opt. COSY90 (magn. mode)
----- Termperature Handling COSYGPSY - sw opt. COSY with gradients (magn. mode)
..... LC‘NMR OptiDnS MTNEYNNRFPHSW — &xr _nont MEY with Ao Filter (Statazs_TPPTL :
""" SampleTrack Opfians Add new ] [ Modify I [ Delete I l Save to
----- Fail Safe / Error Handling
----- Webh Interface
General Options Component Experiment Viewer
ToolBox Setup Experiments F2 Reference F1l Reference
Accounting
Cornrmancs
Save l [ Default I l Revert
Status Line




B HEE

File  Help
shGRER

A File Help
Routine
sl ) Liger Sethings sars Experiment List
User ID User's Full Mame * Mode Mame Experiment Comment s
----- Composite Exparimants AGROCOS Sarantos Kostidis Il wsarasc 13C zq;
""" Additional Users ¥
- I3 ndb_TissusBC_1D BCM3I3 EXONZO; 12.2.14
----- Originator Items
. (. r-1 .
=] —~ M odb_TissueBC_JRES
Altamation ) Fokial Micolas Fokialakis -
----- Master Swm:hesd Guast Il cCFRull_sst proton; cosy; casylr; go-dept; be;
----- AUtDmation WWindow . S
_ _ Halampalaki Halampalaki Maria M1 < Homonuclear COSY; COSYI; NOESY;
=k-Lack /Shim Options e
| Solvent/Probe L3 Ndb STD_Tyr PB1 w 785+1336+144+18 STD wi
o ; PY Kostakis Kostakis Giannig
Dependencies L] NTISSUEBC_AQ_1D
..... TuningMatching 24 METC_ICON METC_ICOM
..... Priarity Magiatis Magiatis Prokopis Il Homonuclear _Presaturation ProtonPR; COSYPR; NOESYPR; TC
..... Temperature Handling Marakos Marakos Panagiotis I cscosy 1D 1H and COSY with gradients
""" LC-NMR Options il Nectarios ligiannis Nectarios [1 cscoswr 1D 1H and COSY with presaturatic
..... SampleTrack OptIDnS b r‘" el marala el A A1 —amd A M b
----- Fail Safe / Error Handling < > < ’
""" wieb Interface Permissions Data Set Narmes Data Directories
General Cptions o " LDATE
ToolBox Setup Priority Pararmeter Edit tDATEUSER
ACcounting O archive Data Extit: (ICON-NMR) EMUMERICDATE
Superyisor Data Set Name Edit tHOLDER-%d-%m-fdatalUserMName’
[] Essential Criginator Qriginator %ed%meey-fdatallserhame)
Manual Lock,Shirm [T tail Spectrurn PDF/PS 4 %
. ) . ) User Specific Criginator Info Uzer Specific Parameters/Command
[ E-mail Matification [ 0% Datakail
g
[ 10% Copy [ Edit Lack/Shim/aTr -
O] zIP Caopy [ zIp DataMail o
olp
d1
Spectrurn Mumber Filenarme | | Archiving Directory | |
Target E-mail Address | | Umask for this user |rw—rw—r—— }%'
Cormrmands
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BatCh EffECtS Cladobotryum genus species
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Peak Alighment
A
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Figure 2. Alignment of NMR spectra is critical for the comparison of the data. (A) Collection of 1D NMR spectra corresponding to a set of urine samples; (B) same set of
NMR spectra after the application of speaq [20]. The application of this bioinformatics tool translates into a better alignment of the spectra, thus overcoming the impact
of chemical and physical variations on the chemical shifts of the metabolites present in those samples.
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Heterocovariance based metabolomics

a powerful tool accelerating bioactive natural products identification

Morus alba case



Heterocovariance based metabolomics
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