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Installation

Information about downloading and installing CcpNmr Analysis V3

Installation on Mac or Linux
How to download and install CcpNmr Analysis V3 for Mac or Linux

Installing Updates
How to keep CcpNmr Analysis updated with all the latest Updates
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HMDB and overlay with CCPN
metabolite library.




How do we verify metabolites?

2D NMR
Homonuclear
Heteronuclear

Spiking samples
Orthologous method:

Mass Spectrometry
Infrared Spectroscopy




Heteronuclear Two-Dimensional NMR

Advantages: Limitations:

* Additional Dimension — reduces « Sensitivity Reduced
Ambiguity * (13C only 1.1% natural

» Decoupling reduces complexity abundance)

« 13C chemical shift range more » Increased time (collect multiple
informative than 1H spectra to build up 2D)

* 13C can be used to monitor * Less standard metabolite spectra
metabolic flux available

« Does not integrate easily
metabolomics tools

Chignola et al The CCPN Metabolomics Project: a fast protocol for metabolite
identification by 2D-NMR. Bioinformatics. 2011 Jan 6; 27(6): 885-886




Heteronuclear Two-Dimensional NMR
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How do we verify metabolites?
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I:Iow do we verify metabolites?
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CcpNnmr Analysis version 3 software

® Collaborative Computational Project for NMR (CCPN): exists

® MRC funded partnership (28 partners) network (2013-2016,
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® Support for software development, promoting best practices,
knowledge sharing and collaboration
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CcpNnmr Analysis version 3 software
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CcpNmr AnalysisAssign / MetaBolomics

Interface for nD assignment and data analysis:
Drag and drop

® Adaptable and Customisable

® Flexible (easy python macro’s)

® Scientific (e.g. Numpy, Scipy libraries)

® Fully V2 compatible (automatic conversion)
® Fully NEF compatible (import/export)
® Sparky importer

SVG/PDF exporter for high quality plots

UNIVERSITY OF
LEICESTER CcpNmr Analysis 2019



CcpNmr version 3 software

® AnalysisScreen: interface for NMR-based small-molecule
screening

® AnalysisMetabolomics: interface for NMR-based metabolomics

® Extensive 1D capabilities (and nD of course) — also suitable for
other small molecule NMR applications!

® Internal analysis/processing routines that function as ‘pipes’

® Ability for complex operations, such as PCA and other multi-
variate methods | —

Ar‘i‘élysisMetaboIomics

a-release

- AnalysisScreen |
Ewp-release: October 2017

» Posit Height

1 7873 3610.25
2 7868 3951

3 7843 6100.81
a4 783 7191.92
5 7787 156496
6 7741 523544
714 253159

3849.55 -

UNIVERSITY OF
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CCPN Assign Demonstration

Lets visualise some 2D spectra from the metabolights repository (MTBLS626) using
CCPN analysis

— go to www.ebi.ac.uk/metabolights/MTBLS626

— check study protocols tab (are there 2D spectra described in the NMR assay)
— yes!

— go to files tab (download m_a_i_s_files as described in part 1 in order to check
what spectra to download)

— we selected:
_ CAFLA 105EV1 2D
— download to zip
CAFLA 105EV2 2D
CAFLA 105EV3 2D
CAFLA 231EV1 2D
— use CCPN assign to visualise spectra “*"/ 2715220

CAFLA 231EV3 2D




http://www.bmrb.wisc.edu/

BMRB

Biological Magnetic Resonance Data Bank

A Repository for Data from NMR Spectroscopy on Proteins, Peptides, Nucleic Acids, and other Biomolecules

£nF

=
=

Custom Search

Home
» About BMRB
» Search archive
» BMRB data by type
» Validation Tools
» Deposit Data
»  NMR Statistics
» Spectroscopists' Corner
» Programmers' Corner

Instant entry access:

Searches all entries on many criteria: Title, Author, Entity, Organism, Database code, etc. Hover over a result for more information.

‘ ~ Metabolomics

P~ Metabolomics Home

NMR Peaks Query
Molecular Mass Calculator
Find Formula/Molecule by Mass
Heuristically Determined
Formula by Mass

Atom Label Assignment Tool
using InChl String (ALATIS)
Server

Metabolomics Websites
Bulk Archives

Data Upload

Data policy

ww.bmrb.wisc.edu/#menu metabolomics bodv

Search macromolecule database

If you have a query you would like to run on the BMRB database, please e-mail bmrbhelp@bmrb wisc.edu

Field Value to search for Display
® Entry ID (entry or accession number) v
QO@O@O®® PDB v ID
@@ Title
® @ Author (family name)
® ® ® Molecule name
Output ® HTML © CSV inline
Search = Clear
Restraints Search Metabolomics Search Advanced Search Help

Deposit Data: ADIT-NMR data deposition
system.

Please look at the data accepted before depositing.

CS-Rosetta server.
Submit your chemical shifts to run CS-Rosetta.
BMRB API server and documentation.

Access BMRB data programmatically.

NMR Data Visualizations

New: BMRB data visualizations in Python: download from GitHub or try in a Jupyter notebook

RBMRB Visualizations BMRB Data access

« Entry access

- P T




CCPN Assign Demonstration

1 — getting started & Importing Spectra

2 — creating a stacked plot (optional)
2a — rename via python

3 -printing pdf (optional)

4 — pipeline processing (optional)

5 — PCA (optional)

CcpNMR (CCPN) Tutorials:




CcpNmr AnalysisMetabolomics

‘Modules’ contain the functionalities to display data
display ‘Modules’ (spectra

[ ] [ ] AnalysisMetabolomics, development: fchef4c6

Project Spectrum Molecules Metabolomics Assign View Macro Plugins Help

¥ Experimental o Spectrum Display:1D:H (x)
» Spectra )
¥ SpectrumGroups SG:Dataset] "

<New SpectrumGro...
» SG:Datasetl
» SG:Dataset2
» SG:Dataset3
Samples
Substances
Chains
Complexes
NmrChains
ChemicalShiftLists
StructureEnsembles
DatasSets
Notes

data elements . .
properties live EEEEEEEEE i S0 _MT*
here

vvvw

vvvvw

H £ 2 1 [ [ppm

Offset Value: | 7.75718e6 =

. PCA2_______________________
Method: 1 Normalization: |PQN v SG:Dataset] D110 a Method: 1. Normalization: |PQN v SG:Datasetl D1.10 =
SG:Dataset2 D1.20 SG:Dataset2 D1.20
PCA ¥ | 2. centering Mean v | SpectrumGroups: |SG:Dataset3 | spectra Source: D1-3g PCA ~| 2 Centering Mean v | SpectrumGroups: |SG:Dataset3 | spectra Source: D1_3g
D14 D1_4¢
3. Scaling: Pareto v D1.50 - 3. Scaling: Pareto v D1.50 =

x: |Component # v | y: |Explained Vairance v x: |Component # v | y: |Explained Vairance v x: |PC1 v | y: |PC2 v

Output spectrum group: pca_001 V| Descale Components save Output spectrum group: pca_001 ¥/| Descale Components save

UNIVERSITY OF
LEICESTER CcpNmr Analysis 2019



CcpNmr AnalysisMetabolomics

[ NON | AnalysisMetabolomics, 3.0.b5
Project Spectrum Molecules Metabolomics Assign View Macro Plugins Help
v default
Spectra
» SpectrumGroups
» ChemicalShiftLists
» NmrChains
» Samples
» Substances
» Chains
» Complexes
» StructureEnsembles
» DataSets a
» Notes [ NON | [ sec5spectra
< 2 B m o me %y »
Name ~  Date Modified
- hnca.spc 16 Apr 2018 at 13:20
- hnca.spc.par 16 Apr 2018 at 13:20
D rop Area - hncacb.spc 16 Apr 2018 at 13:20
- hncacb.spc.par 16 Apr 2018 at 13:20
- hncoca.spc 16 Apr 2018 at 13:20
- hncoca.spc.par 16 Apr 2018 at 13:20
" | hsqc.spe 16 Apr| 2018 at 13:20
- hsqc.spc.par 16 Apr 2018 at 13:20

SB>E>A >E>l>M> M > Msec > Ml hsqc.spc

Search Pid e.g. SP:1010

pA4| UNIVERSITY OF Department of Molecular and Cell biology
W LEICESTER Leicester Institute of Structural and Chemical Biology CcpNmr Analysis 2019



CcpNmr AnalysisMetabolomics

[ JON |
Project Spectrum Molecules

v default

Spectra
SpectrumGroups
ChemicalShiftLists
NmrChains
Samples
Substances
Chains
Complexes
StructureEnsembles
DataSets

Notes

vVvVvVvVvVvVvVvVvew

Metabolomics Assign View

AnalysisMetabolomics, 3.0.b5
Macro Plugins Help

8 c D 3 F G H 1 | K L M N

1 comment smiles synonyms molecularMass | atomCount | hBondAcceptorCount |hBondDonorCount| bondCount | ringCoun
2 component1 component1 References H bi.ac.uk/chebi/searchld.do?chi C1=CC#CC=C1 RANDOM_NAME_-1,2-didehydrobenzene| 185.00 6 3 3 3 1

3 component2 mponent2 References H bi.ac.uk/chebi/searchld.do?ch| COC1=CC=CC#C1 DOM_NAME ycy 190.00 8 2 3 4 1

4 component3 component3 References H ibi.ac.uk/chebi/searchid.do?ch CC[NH3+] RANDOM_NAME _ethylaminium 144.00 6 1 3 4 1

5 component4 component4 References H l§ionid=6486/\82667E2755C CC(0)CC(0)=0 RANDOM_NAME _3-hydroxybutyric acid 190.00 y 1 3 3 3

6 components componentS References H ibi.ac.uk/chebi/searchid.do?ch CC[NH3+] RANDOM_NAME_mevalonic acid 185.00 6 1 3 3 1

7

4 »  Substances

& Samples_Control & Samples_Target +

°%
am,

0

UNIVERSITY OF
LEICESTER

Search Pid e.g. SP:1010

Load from excel spreadsheets

Department of Molecular and Cell biology
Leicester Institute of Structural and Chemical Biology

CcpNmr Analysis 2019



CcpNmr AnalysisMetabolomics

°%
am,
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Project Spectrum Molecules

v default

v Spectra
» SP:2-1
» SP:3-1
SpectrumGroups
ChemicalShiftLists
NmrChains
Samples
Substances
Chains
Complexes
StructureEnsembles
DataSets
Notes

vVvVvVvVvVvVvVvVew

AnalysisMetabolomics, 3.0.b5
Metabolomics Assign View Macro Plugins Help

Search Pid e.g. SP:1010

& SpectrumDisplay:1D:H )
ol e S B &
vl
1D:HA intensity
—2.0e+8
J
e e M LL LJ“‘K N 1 D S
I S B Mw.ﬂ . | b 0.0
Lock | | 1 I I I = -1.0e+8
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& SpectrumDisplay:HC )
TR
el
HC: - : Il 1c
. s® o —-10
o "_? 00 % 20
® : d
e o 430
AP © [N
S S . ) - 40
- 50
— 2D (nD)
% —* 60
S Oge
* 9 0 -70
¢ 2
' 80
o
Jap
Lock I | I I L 1 1 [ppm]
H 5 4 3 2 1 0 [ppm]

get('GW:Main').createSpectrumDisplay(spectrum='SP:2-1', displayAxisCodes=(), axisOrder=(), title=None, positions=(), widths=(), units=(), stripDirection="Y", is1D=False)

UNIVERSITY OF
LEICESTER
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CcpNmr AnalysisMetabolomics

00
Project Spectrum Molecules
v Experimental

» Spectra

v SpectrumGroups

<New SpectrumGroup>
» SG:Datasetl
» SG:Dataset2
» SG:Dataset3
Samples
Substances
Chains
Complexes
NmrChains
ChemicalShiftLists
StructureEnsembles
DataSets
Notes

vvw

vvvwvw

UNIVERSITY OF
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AnalysisMetabolomics, development: fchef4c6

Metabolomics Assign View Macro Plugins

$G:Dataset1

Offset Value:

|

[.
AN &
: ch I AN

7.75718e6 =

Help

Spectrum Display:1D:H

CcpNmr Analysis 2019



CcpNmr AnalysisMetabolomics

[ ] o AnalysisMetabolomics, development: fcbef4c6

Project Spectrum Molecules Metabolomics Assign View Macro Plugins Help

v Experimental o Spectrum Display:1D:H (x]
» Spectra ) t wr & >
¥ SpectrumGroups SG:Datasetl it i | AR A0 N H .

<New SpectrumGroup>
» SG:Datasetl
» SG:Dataset2
» SG:Dataset3
Samples
Substances
Chains
Complexes
NmrChains
ChemicalShiftLists
StructureEnsembles
DataSets
Notes

vwv

v

vvvwvw

AL

Py R

Offset Value: | 7.75718e6 =
(x)
Method: 1. Normalization: |PQN v SG:Dataset1 D110 a
SG:Dataset2 D1.20
PCA ¥ | 2 Centering: Mean v | SpectrumGroups: |SG:Dataset3 Spectra Source: |D1.30
D1.40
3. Scaling: Pareto v D1.50

PCA

x: |Componv | y: |Explaine v x: |PC1 v | y: |PC2 v

Output spectrum group: pca_001 v Descale Components save

UNIVERSITY OF
LEICESTER CcpNmr Analysis 2019



CcpNmr AnalysisMetabolomics

Processing pipes:
flexible way for data processing and analysis

(& Pipeline:1 (x]
Pipeline Name: NewPipeline -
Name NewPipeline s : u' H

W ‘< Select Pipe > v ‘ Q‘

Automatic v

PhO [0.00 [s A . h H
5 utomatic phasing
Pivot [0.00 s
ALIGNSPECTRA . Active®
Reference_Spectrum ‘SP:D1_70 v
Auto Run

Reference_Region \7\ 10.50 |2][-0.50 &

Save in: directory path |pn/state/Pipeline ‘ B

Add Method On ) top ®) bottom

Estimated_shift Not Available
Auto active v

=
=5
a

.
Cancel || Apply |

Mouse Mode: select

2‘ UNIVERSITY OF Department of Molecular and Cell biology
9 LEICESTER Leicester Institute of Structural and Chemical Biology

e : Aligning spectra

Baseline correction

CcpNmr Analysis 2019



CcpNmr AnalysisMetabolomics

[ ] [ J Analysish bolomics, d t: febefdc6

Project Spectrum Molecules Metabolomics Assign View Macro Plugins Help

¥ Experimental o ‘Spectrum Display: (]
» Spectra
v SpectrumGroups SG:Datasetl =

<New SpectrumGro.
» SG:Datasetl
» SG:Dataset2
» SG:Dataset3
Samples
Substances
Chains
Complexes
NmrChains
ChemicalShiftLists
StructureEnsembles
DataSets
Notes

vvw

vvvvw

Offset Value: |7.75718e6 =

[ -~ ©
Aethod: 1. Normalization: |PQN v SG:Dataset1 D1.10 = Method: 1, Normalization: |PQN v SG:Dataset1 D1.10 e
SG:Dataset2 D1.20 SG:Dataset2 D1.20
PCA ¥ | 2 Centering Mean v | SpectrumGroups: |SG:Dataset3 | Spectra Source: g}:g PCA ¥ | 2 Centering Mean v | SpectrumGroups: |SG:Dataset3 | spectra Source: g}ig
3. Scaling: Pareto v D1.50 = 3. Scaling: Pareto v D1.50 =

x: | Component # v | y: |Explained Vairance ¥ x: |PC1 v | y: |PC2 .. x: |Component # v | y: Explained Vairance v x: |PC1 v | y: |PC2 v

Output spectrum group: pca_001 V| Descale Components save Output spectrum group: pca_001 V| Descale Components save

PCA (before PCA (after

UNIVERSITY OF
LEICESTER CcpNmr Analysis 2019



CcpNmr forum

o ® < (Em] O o & University of Leicester www.ccpn.ac.uk/forums/ & C v @t * A A X ] )
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Aankomst zondag 23 juni 2019 om 14:56 van P+R Capelsebrug, Rotterdam naar World Forum, Den Haag -... CcpnForum —+

ccp" Ccpn Video Tutorials Members Help Search

NMR Community Forums

@ CcpnForum *) Login &+ Register

& News

Forum Download the latest V3!

Announcements

g What's new i Videos

CcpNmr Analysis Version 3

Forum

Q V3 General

(@) V3 Macros ..o i

www.ccpn.ac.uk/forums
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CcpNmr forum

® < (Em} @ @ & University of Leicester www.ccpn.ac.uk/forums/misc.php?action=help ¢ v 1t * A A D= ﬁ a

Google NMR @ Leicester Keep UoLv Newsv Allv Searchv Multimediav Leicester v CCPN v OpeninPapers Mail Location DL YouTube HD iHOP Video download

l Aankomst zondag 23 juni 2019 om 14:56 van P+R Capelsebrug, Rotterdam naar World Forum, Den Haag -... \ CcpnForum - Video Tutorials —+

ccp" Ccpn Video Tutorials Members Help Search

Metabolomics

Using Analysis V3 for Metabolomics

Getting Started: Importing Spectra
How to import Bruker format spectra

Creating Stacked Plots
How to create stacked plots of multiple 1D spectra

Renaming Spectra
How to rename a single spectrum or multiple spectra in one go

Printing to PDF
How to customise your spectrum display and print to PDF

Pipeline Processing [ ]
How to create a pipeline to process several 1D spectra at once

deos!

Principal Component Analysis (PCA)
How to conduct a Principal Component Analysis (PCA) Decomposition

Overlaying Reference Spectra
How to overlay experimental with reference spectra

Picking Peaks
How to pick peaks

Annotating Peaks

www.ccpn.ac.uk/forums

PX]| UNIVERSITY OF
w/ LEICESTER CcpNmr Analysis 2019



CcpNmr forum

e0e0 <[> m B O o

@ University of Leicester www.ccpn.ac.uk/forums/misc.php?action=help
Google NMR @ Leicester Keep UoL v

© - &

* AA X t ]

iHOP  Video download

CcpnForum - Video Tutorials =+

Ccpn Video Tutorials Members Help Search

News v All v  Search v

Multimedia v  Leicester v CCPN v

Open in Papers  Mail Location DL YouTube HD
Aankomst zondag 23 juni 2019 om 14:56 van P+R Capelsebrug, Rotterdam naar World Forum, Den Haag -...

NMR Community Forums

A CcpnForum » Video Tutorials

) Login &+ Register

Installation

Information about downloading and installing CcpNmr Analysis V3

V3 Highlights

A short introduction to some of the new features in V3 of CcpNmr Analysis

Installation on Mac or Linux

. '
How to download and install CcpNmr Analysis V3 for Mac or Linux V I d e O S
[ ]
Installing Updates

How to keep CcpNmr Analysis updated with all the latest Updates

Basic Usage

Basic tasks to get you started with the program

www.ccpn.ac.uk/forums

UNIVERSITY OF

LEICESTER CcpNmr Analysis 2019



CcpNmr forum: installation

o ® < Em] O o @& University of Leicester www.ccpn.ac.uk/forums/ & « \ A * A A D= t ]

Google NMR @ Leicester Keep UoLv Newsv Allv Searchv Multimediav Leicester v CCPN v OpeninPapers Mail Location DL YouTube HD iHOP Video download

Aankomst zondag 23 juni 2019 om 14:56 van P+R Capelsebrug, Rotterdam naar World Forum, Den Haag -... CcpnForum +

ccp" Ccpn Video Tutorials Members Help Search

NMR Community Forums

@ CcpnForum *) Login &+ Register

Announcements

Forum Download the latest V3!

g What's new i Videos

CcpNmr Analysis Version 3

Forum

i
Q V3 General

(@) V3 Macros T —io

www.ccpn.ac.uk/forums
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000 (< Gl ® H= @ University of Leicester www.ccpn.ac.uk/v3-software/downloads/ & =t A > A A X B )
Google NMR @ Leicester Keep UoLv Newsv Allv Searchv Multimediav Leicester v CCPN v OpeninPapers Mail Location DL YouTube HD iHOP Video download
‘ Aankomst zondag 23 juni 2019 om 14:56 van P+R Capelsebrug, Rotterdam naar World Forum, Den Haag -... Beta5 downloads — Collaborative Computational Project for NMR +
Log in

m n Search Site Search
w “ “)only in current section

Home About V2 Software V3 Software Meetings Collaborations Industry Documents News Events Users

(3 Downloads You are here: Home » V3 Software » Downloads > Beta5 downloads

News
0 License Beta5 downloads CCPN Conference 2019
B 2T Downloads for the beta5 release of Analysis Assign, June 2019 Apr 18,2019
(2 Tutorials Notes on beta5 More news...

This is the latest beta release of AnalysisAssign, and the latest update from the beta2 version. As

(O Documentation such, expect there to be bugs. Please inform us of any issues or feature requests via the forums:

Upcoming Events

{ https: . .ac.uk/f
® V3 Forum ps:/lwww.ccpn.ac.ukfforums/ CCPN Conference Leicester 2019
© V3 Video Tutorials Known feature requests and bugs are listed here: Sep 04, 2019 - Sep 06, 2019 — Leicester
! -//bi i - i ? = =
© V3 issues list @ https://bitbucket.org/ccpnmr/issue-tracker/issues?status=new&status=open Upcoming events...
@ V3 repository on SourceForge QU|0k Llnks:
e Licence and Updates
OpenlD Login e MacOSX Download
e Data and Examples
OpenID URL

i e Linux Download
e Virtual Machine Download (including data)

Latest Features in betab

There have been numerous updates to the first beta release of AnalysisAssign, and further updates
and bug fixes from the beta2 version; the most important of these are listed below:

Log in

e Updated Spectrum Displays:

Bootable Linux
OSX install (USB)
Linux install (USB)
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OSX installation issues

o "AnalysisMetabolomics.app” can’t be
P ¢ opened because it is from an unidentified

developer.
Your sec @ < pHH Security & Privacy Q Search
apps fro
develop
FileVault  Firewall  Privacy
Safari di
WWW.CC| A login password has been set for this user ~ Change Password...
Py Require password 15 minutes  C  after sleep or screen saver begins

Show a message when the screen is locked

Disable automatic login

Allow apps downloaded from:

Mac App Store
)Mac App Store and identified developers
© Anywhere

>>> CCPNMR_TOP_DIR=/Users/geerten/Code/CCPNv3/Releases/Beta5-June/ccpnmr3.@.b5
>>> 0SX

Apps are currently quarantined.

Please copy/paste, and run the following in a terminal window from

the root of your Analysis folder, and try again.

chmod +x RemoveQuarantine; ./RemoveQuarantine

(please press cancel to close this window)

A

E.  Click the lock to prew:

:(5 Drag files on window to process them Cancel
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