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What is new

New NMR functionality

New NMRPredict Functionality

New MS plugin functionality

New Module: Spectral DBNew Module: Spectral DB

New Module: ASV

The Mestrelab Scritp Market



New NMR functionality

Arrayed spectra handling

Data Analysis Module improvements

Improvements in deconvolution
(GSD/LSD)(GSD/LSD)

New phase corrections capabilities for 
solvent suppresed spectra

Improvements to multiplet analysis 
module



New array spectra handling and 
processing and improvements to data 
analysis module



New array spectra handling and 
processing
Import individually acquired spectra as an array dataset



New array spectra handling and 
processing
Decimate spectra for faster display and process



New array spectra handling and 
processing
Multiple spectra selection



A New, powerful and flexible Mnova
toolbox

Alignment of NMR Spectra



The problem: The chemical shift is of great importance 
for NMR spectroscopy because it reflects the chemical 
environment of the nuclides under observation providing 
detailed information about the structure of a molecule. 
Although the chemical shift of a nucleus in a molecule is 
generally assumed to be fairly stable, there are a number 
of experimental factors (pH, salt concentration, solvent, 
field inhomogeneity –bad shimming, etc) which might 
produce slight or even quite significant variations in 
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produce slight or even quite significant variations in 
chemical shifts

This is particularly important in metabonomics/metabolomics
NMR where shifts of NMR peaks due to differences in pH and 
other physico-chemical interactions are quite common in NMR 
spectra of biological samples. Also, when monitoring reactions, 
chemical shifts for products and reagents can move significantly, 
complicating the extraction of kinetic parameters



This problem is also very common in kinetics or reaction
monitoring experiments by NMR. For example, consider the
following reaction monitoring example (1):
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It can be appreciated that during the course of the reaction, the 
chemical shifts of highlighted  signals change as a result of the 
change in pH (in this case, as a hydrolysis proceeds)

(1) M. Khajeh, M. A. Bernstein, G. A. Morris, Magn. Reson. Chem. 2010



Although characterizing these chemical shifts fluctuations can be 
sometimes important (pH or drug binding-induced chemical shifts, for 
example) in general they obscure the process of pattern recognition and 
impede the performance of data analysis (e.g. selection of the peaks 
whose  intensities/heights need to be monitored can be more difficult) 

In order to cope with this misalignment issue, Mnova includes several 
methods, namely:

1) Manual (semi-automatic) global spectral referencing
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1) Manual (semi-automatic) global spectral referencing
2) Fully automatic global spectral referencing
3) Spectral alignment (including global and regional-wise spectral 

alignment)

The first two methods can be regarded as simple, global methods for peak 
alignment as they shift the entire spectrum by some constant amount, 
whilst the third method is much more sophisticated making possible both 
the global and local alignment of different spectral regions

These three methods are explained in the following pages



Alignment of NMR Spectra
1) Manual (semi-automatic) spectral referencing
This method corresponds to the well-known chemical shift referencing method
in which the user sets the internal reference peak (e.g. TMS, DSS, TSP etc) of 
each spectrum to e.g. 0 ppm. The particularity of Mnova is that it contains an 
auto-tuning parameter which makes possible the automatic referencing of 
many spectra by simply searching for the highest peak within a narrow (user-
defined) interval
The figure below (left) shows 26 superimposed misaligned peaks. Manual Referencing using an auto-
tune parameter of 0.1 ppm yields the result depicted in the figure on the right
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2) Fully automatic global spectral referencing

In the previous method, the user needs to select a peak
as a reference for the alignment process, together with
the window width for the auto-tuning parameter.

Mnova provides an alternative, fully automatic method
which aligns, globally , all spectra in a stack. This method
uses one spectrum as a reference (the active spectrum)uses one spectrum as a reference (the active spectrum)
and then aligns all remaining spectra by maximizing the
cross-correlation between the reference spectrum and the
spectra to be aligned



3) Spectral alignment (including global and 
regional-wise spectral alignment)

The magnitude of misalignments
within a single sample may be
nonlinear , making it challenging to
apply a simple alignment correction
across an entire spectrum
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An example of this nonlinear
misalignment is shown in this spectrum
(intensity map or bitmap plotting
mode). It can be noticed that the peaks
at about ca 11.6 ppm do not move
whilst the peaks at higher field move
very significantly.

It’s evident that correcting the data
using a single reference peak (or a
global shift) is not sufficient



3) Spectral alignment (including global and 
regional-wise spectral alignment)

Mnova provides a powerful and flexible approach to dealing with
missalignments based on a segment-wise peak alignment with the option to
apply a global alignment as a pre-processing stage

The algorithm allows the user to select the boundary locations using an
interactive display, but the process is also amenable to automation

Alignment of NMR Spectra

Global Alignment

user-defined 
interval
boundaries



Automatic Alignment: What is under the hood

Algorithm details
Assuming that the spectral segments to be aligned are represented by two 
vectors g and h, a new vector can then be generated by cross-correlation:

where * indicates the complex conjugate

The cross-correlation implemented in Mnova is computed using the fast 
Fourier transform (FFT), which is a fast O(N log2[N]) process. Briefly, the 
strategy is to perform an FFT on each of the two vectors, invert the sign of 
the imaginary part of one Fourier domain representation of one of the 
vectors, multiply the two Fourier domain functions, and transform the result 
back using the inverse FFT



Automatic Alignment: What is under the hood

Original spectra before alignment Spectra aligned with standard cross-correlation algorithm

Spectra aligned with
improved cross correlation
algorithm implemented in 
Mnova



3) Spectral alignment (including global and 
regional-wise spectral alignment)

0

Once the lag between one segment relative to other 
segment has been determined, the spectrum to be 
aligned is shifted to the left or right and then the segments 
are concatenated according to 3 different methods as 
depicted in the figures below

Linear Interpolation0

0

0

Linear Interpolation

Zero padding

Ending values

Mnova allows the use of either the active spectrum or the 
average spectrum in an arrayed item as the alignment 
reference 



This advanced module for handling and alignment of 
multiple spectra datasets has many different applications. 

Some of the most common are:

1) DOSY Analysis
2) Reaction Monitoring by NMR

Applications

2) Reaction Monitoring by NMR
3) Metabonomics and other ´omics ´



Improvements on Data Analysis module



Improvements on Data Analysis module
Graphically driven tracing of NMR descriptors for better 
handling of overlapping and ´peak wandering´situations



Improvements to Data Analysis Module

Ability to trace chemical shift variations as one of 
the options in the Data Analysis



Improvements to Data Analysis Module

Ability to trace chemical shift variations as one of 
the options in the Data Analysis



Improvements in Data Analysis
You can ignore regions for fitting

You can ignore points

Fitting is carried out fully automatically upon range selection



Deconvolution (improvements to GSD)



Deconvolution (improvements to GSD)
Addition of a new kurtosis parameter to account for deviations 
from the lorentzian line model

This is particularly important for situations where accurate 
integration is essential,  such as –omics, assay or 
concentration calculations, etc.



LSD
GSD can now be applied to spectral regions as opposed to 
applying it to the whole spectrum

This is important for speed, particularly when using GSD as 
part of metabonomics, fermentanomics, other –omics or in 
reaction monitoring or other data analysis applications



New phase correction capabilities for 
solvent suppressed spectra
Cut regions to avoid taking them into consideration when 
phasing (avoiding disruption by the absorptive water signal)



New phase correction capabilities for 
solvent suppressed spectra
Cut regions to avoid taking them into consideration when 
phasing (avoiding disruption by the absorptive water signal)



Multiplet Analysis and Reporting
Additional formats for reporting

Manual multiplet analysis w/peak threshold



New NMRPredict Functionality
Quality of NMR prediction is fundamental both for general 
NMR analysis carried out by users, but also for Automatic 
Structure Verification

A number of improvements in the algorithms have been 
covered by Jeff in his talk

In addition, Mnova now allows the user to save 
assignments made in Mnova onto a prediction correction 
database, hence giving the user the ability to significantly 
improve the quality of their predictions for their specific improve the quality of their predictions for their specific 
chemical environments



DBA
Significantly enhance the quality of prediction by adding 
assignments to the prediction DB



New MS Functionality



Manual integration
This new version allows graphical interaction with integral 
parameters such as ranges and beginning and end 
intensities



Manually generate EIC
Select regions of the mass range to generate the 
corresponding extracted ion chromatogram



Extract UV for given wavelengths



Automatic Structure Verification –
making fast decisions with limited 

information



ASV
New module to automatically verify structure proposals 
against analytical data (1H NMR, HSQC and LC/MS)



ASV
ASV can be run for a single dataset and structure proposal 
as before, but also for a set of datasets
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Spectral DB
A spectral DB which allows your users to store all the data they 
generate with different instruments and to later search it



Spectral DB
Make sure that you are never unaware of how work done 
previously can help your current project

Agilent 
ChemStation
MassHunter
Ion Trap

Thermo

Bruker
NMR

JEOL
NMR

VARIAN
NMR

Thermo
Xcalibur

Waters
MassLynx

Bruker
Xmass
Compass

ABI/SCIEX
Analyst

JEOL
MSQ1000

Mnova

mzData
mzXML



Spectral DB
Search your data in different ways, not available in other 
applications

Multiplet

Peak

Text

Sub-
struture

Structure

MS sim.

Tables

MolForm

Text

MS/MS 
sim.



ASV AND DB
And combine ASV and DB to make sure that the information 
in your DB is high quality and as free of mistakes as possible



The Mestrelab Script Marketplace



The idea is to improve the rate at which scripts are becoming 
available to our customer  base. This will be a script repository 
where:

Mestrelab developers can place scripts for sale for one-off 
purchases from customers
Mestrelab and its developers can place free scripts on the 
repository
Third parties and our customers can place scripts for free or 

The Mestrelab Script Marketplace

Third parties and our customers can place scripts for free or 
for sale on the repository
In addition, customers can ask for specifically developed 
scripts and our developers or even some third parties (which 
we have validated) can pick that specific development work 
up and carry it out at a price.

So, if you need any specific scripts, or think you might be 
interested in developing scripts, why not come and tell us at the 
conference?



The Mestrelab Script Marketplace
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Excerpt from “An Update of  Tools Under 
Development on Mnova Platform” 

 

wei.wang@pfizer.com 



Come to our stand to see the ASV alpha, the Spectral DB and 
any of the new features
Let us know if you are interested in any of:

Spectral DB
ASV
We will be happy to add you to our potential testers list 
and we will keep you posted on our progress with these 
new products

What next?

new products
Come to see us and discuss your scripting needs / ideas with us



The iPad Contest

And in any case, come to our stand for your
chance to win an iPad!!



The iPad Contest

And in any case, come to our stand for your
chance to win an iPad!!



Thank you to
NMR

NMR
Predict

MS

DB

ASV

Assign

Carlos Cobas
Stan Sykora
Nikolay Larin, Felipe Seoane, Michael Goebel, Isaac Barreiro, 
Maria Sordo, Esther Vaz, Pablo Monje
Steve Huhn (Genentech), Anna Codina (Pfizer), Mike Bernstein
(AZ), Phil Keyes (Lexicon), Manuel Perez (Pfizer), Wei Wang 
(Pfizer), Andreas Kaerner & Jonas Y Buser (Lilly)(Pfizer), Andreas Kaerner & Jonas Y Buser (Lilly)
David Stranz, Scott Campbell, George Maydwell & Jeff Morrow
(Sierra Analytics Inc)
Rashmi Mistry, Mike Wainwright, Jeff Seymour, Wolfgang Robien, 
Erno Pretsch, Ray Abraham (Modgraph)
Pius Portmann (Portanova GmbH)
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Thanks for your time!

www.mestrelab.com
sdominguez@mestrelab.com


