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= Information that NMR Spectroscopy data can provide

— Chemical shift, J-coupling, chemical structure

Available NMR methods

~ 1D NMR: 1H, 13C, 15N, 31p

~ 2D NMR: COSY, TOCSY, HSQC, HMBC, NOESY, INADEQUATE
— Selective 1D: 1D TOCSY, 1D HSQC

Spectral editing methods
- CPMG, Diffusion, JRES, DEPT (DEPT 45, DEPT 90, DEPT 135)

NMR Libraries, software, and databases

- AMIX, BBREFCODE (Bruker), BATMAN, Chenomx, COLMAR,
HMDB, BMRB, Birmingham Metabolite Library, NMR Shift DB

Other complementary methods
- Eg. STOCSY, STORM, RANSY
- MUMA Package (R Based) for STOCSY and STORM

Tagging, Spike-in of metabolites, Predicting Spectra
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NMR J-Coupling
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Dispersion of NMR Signal with Magnetic Field Strength
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1D and 2D NMR Methods



"H NMR: Sucrose
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13C NMR: Sucrose
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COSY: Sucrose
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TOCSY: Sucrose
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Chentobiose
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'H-13C HSQC Spectrum of Cell Extract
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Spectral Editing



Spectral Editing

= Relaxation editing

- CPMG Pulse sequence

= J- Modulated
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Analysis of Lipoproteins

= Lipoproteins are classified based on their size and density
(VLDL, LDL, HDL)

= Lipoproteins can be assigned to these sub fractions by
deconvoluting the CH; and (CH, ) ., in diffusion edited spectra
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Diffusion Edited NMR Spectra
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DEPT: Cholesterol
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NMR Libraries, Software
and Databases



NMR Libraries and Databases

= Continuously emerging

= Databases
— HMDB (http://www.hmdb.ca/)

— Birmingham Metabolite Library (http://www.bml-nmr.org/)
-~ BMRB (http://www.bmrb.wisc.edu/)
— NMRShift DB (http://nmrshiftdb.nmr.uni-koeln.de/)

= Online Software
- COLMAR (http://spin.ccic.ohio-state.edu/), Bayesil (http://bayesil.ca/)

= Standalone Software
— Chenomx (http://www.chenomx.com/
- AMIX/ ASSURE/BBREFCODE

https://www.bruker.com/products/mr/nmr/nmr-
software/software/amix/overview.html

— BATMAN (http://batman.r-forge.r-project.org/)
— CCPN Metabolomics (http://www.ccpn.ac.uk/collaborations/metabolomics)
— rNMR (http://rnmr.nmrfam.wisc.edu/)
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Other Complementary
Methods



Statistical Spectroscopic Tools

DOPY

STORM
STORSY
SHY
STAMSY
Het-STOCSY
Homo-spectroscopic
Metabolite — Metabolite ~ P/omarker /D Hetero-spectroscopic
Associations biomarker ID
I-STOCSY K-STOCSY
CLASSY STOCSY-E STOCSY(S)
R-STOCSY SRV
OR-STOCSY Pathway Dataset
connectivity preprocessing
STOCSY

Metabolite - Phenotype
Associations

Metabolite - Non-Metabolite
Associations

Statistical Spectroscopy

Robinette, S. L., J. C. Lindon and J. K. Nicholson (2013). "Statistical spectroscopic tools for
biomarker discovery and systems medicine." Anal Chem 85(11): 5297-5303.



Tagging



Smart Tagging

Tayyari, F., G. A. Gowda, H. Gu and D. Raftery (2013). "15N-cholamine--a smart isotope tag for
combining NMR- and MS-based metabolite profiling.” Anal Chem 85(18): 8715-8721



Smart Tagging
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Tayyari, F., G. A. Gowda, H. Gu and D. Raftery (2013). "15N-cholamine--a smart isotope tag for
combining NMR- and MS-based metabolite profiling.” Anal Chem 85(18): 8715-8721
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Chenomx Exercise



Chenomx Library

» Over 320 metabolites
* pH sensitive library of 1H NMR Spectra

= '‘Customizable



Chenomx Exercise

= Save the folder called “Chenomx_Tutorial.zip onto your
computer

— Sample files
— Chenomx NMR Suite Tutorial.pdf

= We will use Processor and Profiler in the exercise

= Processor
- Sample.fid

= Profiler
— Basic Start, Basic End
-~ Advanced Start, Advanced End
— Batch fitting
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