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Ralph:

I get the feeling that most of our NMR managers either 

use [CCPN’s software], are scared to try it, or don’t know 

anything about it and are too busy or set in their ways to 

try it.
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Opening and Overlaying Spectra
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Programme Layout

table 

modules

specialised 

function modules

spectrum display modules

The 

Sidebar 

contains 

your data

Modules contain 

the 

functionalities to 

display 

your data



Assignment: Marking and Peak Picking



Keyboard Shortcuts

Two-key shortcuts are shown 

in the menus

They are case insensitive (e.g. 

type ‘cp’)

Press Esc to reset

 A full list is available from 

Help / Show Shortcuts



Mouse Menus

Mouse 

Menus are 

context-

dependent



Peak Labels / NmrAtoms

Peak Labels are divided into four 

parts:

NmrChain

A

NmrAtom

A.57.TRP.H

NmrResidue

A.57.TRP

Chain     Seq. Code   AA type    Atom



Assignment: Peak Labelling



Multiplets
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NMR-based fragment screening

Library
(500-5000 compounds)

Mixtures



NMR-based fragment screening

Mureddu et al, J. Biomol. NMR, 2020; https://doi.org/10.1007/s10858-020-00321-1

1H/19F Relaxation-

edited

WaterLOGSY

Saturation Transfer 

Difference (STD)

T1Q series



Loading data Excel/CSV/NEF

- reference spectra

- compound information

- metadata

Mureddu et al, J. Biomol. NMR, 2020; https://doi.org/10.1007/s10858-020-00321-1



Automation: pipelines

Action 3

Action 2

Action 1

Input Data

Mureddu et al, J. Biomol. NMR, 2020; https://doi.org/10.1007/s10858-020-00321-1



User-friendly Hit Analysis

Mureddu et al, J. Biomol. NMR, 2020; https://doi.org/10.1007/s10858-020-00321-1



User-friendly Hit Analysis

Mureddu et al, J. Biomol. NMR, 2020; https://doi.org/10.1007/s10858-020-00321-1

▼▲



Quality control

Reference data Principal Component Analysis (PCA)

Mureddu et al, J. Biomol. NMR, 2020; https://doi.org/10.1007/s10858-020-00321-1



Quality control

Reference data PCA

Mureddu et al, J. Biomol. NMR, 2020; https://doi.org/10.1007/s10858-020-00321-1



Quality control

Reference data PCA

Mureddu et al, J. Biomol. NMR, 2020; https://doi.org/10.1007/s10858-020-00321-1



Quality control

Reference data PCA

Mureddu et al, J. Biomol. NMR, 2020; https://doi.org/10.1007/s10858-020-00321-1

PCA analysis:

~40+ reference spectra of compounds were unusable 

This was never noticed!
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Metabolomics

What compounds does my sample contain?

And in what relative concentration?

➢ Need a good database of small molecule 

spectra



Metabolomics Databases

Commercial (integrated into software):

• Chenomx (336)

• KnowItAll (~160,000, including many pharmaceuticals)

Free:

• Human Metabolics Data Base (HMDB)

• Biological Magnetic Resonance Bank (BMRB) (>2700)

• Guided Ideographic Spin System Model Optimization library 
(GISSMO)



Metabolomics Databases

Depositied metabolite NMR spectra will vary depending on:

• temperature

• pH

• solvent

• field strength of the spectrometer

➢ideally want completely annotated spectrum with its respective 
metabolite chemical data

➢use simulation to extrapolate to other conditions or spectrometer 
field strengths



CcpNmr Analysis Simulated Metabolite 
DataBase (CASMDB)



AnalysisMetabolomics



AnalysisMetabolomics



AnalysisMetabolomics
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Analysis V3 as a development platform

Plus: all the CcpNmr Analysis 

V3 routines to read, store, 

display and manipulate NMR 

data



Macro Writing Tutorials



GUI command echo & python console



Macro: Colour a series in rainbow colours



Macro: Delete diagonal peaks



PAH1-TETwt vs apoPAH1 PAH1-TETwt vs PAH1-TET(I894A) PAH1-TETwt vs PAH1-TET(L897A)

PAH1-TETwt vs PAH1-TET(L900A) PAH1-TETwt vs PAH1-TET(T898E)PAH1-TETwt vs PAH1-TET(T898A)

Chandru et al. (2018) Sci Rep 8:14689

Macro: Data Analysis



Macro: Peptides



Plugins

Integration with 

Analysis 
modules 

and 

menus

Intermediate & 

advanced 
programmers

Novice & 

advanced 
programmers

Macros

Bespoke 

workflows

User 

customisation

Standalone 
functionality

CcpNmr 

Analysis V3

Analysis V3 as a development platform



Plugins



Plugins - ChemEx



Plugins - ChemEx



Advantages to using the V3 environment

Python packages

Global user base Documentation 

& Workshops
Publicity

Analysis Routines Developer Acess



Give it a try! ccpn.ac.uk



Summary

Screening

Easy analysis of large datasets & 

inclusion of small molecule 

metadata

Metabolomics

Free access to high quality 

database & availability of 

spectrum simulation tools

Peptides

Modern and flexible spectrum 

display, assignment and navigation 

tools

Macro Writing

Easy implementation of bespoke 

workflows and analysis needs with 

easy dissemination available
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