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We have applied the CRAFT (Complete Reduction to 
Amplitude-Frequency Table) software tool to extract 
essential inflammatory biomarker signals quantitatively from 
the full 1D 1H spectrum of horse serum samples.  This 
simple approach is a competitive alternative to a variety of 
sophisticated experimental methods which aim to suppress 
the rest of the spectrum and keep only the peaks of interest 
[DIRE, JEDI].  The CRAFT selective extraction uses the full 
information content of the spectrum without any 
modifications or loss of sensitivity.

[DIRE] Lodge S, et al; Anal. Chem., 2021, 93, 3976−3986 
[JEDI] Nitschke P, et al.; Anal. Chem., 2022, 94, 1333−1341 

Introduction



Chen J, Yablon A, Metaxas C, Guedin M, Hu J, Conover K, 
Simpson M, Ralston SL, Krishnamurthy K, Pelczer I;

“Suppress or not to suppress? – CRAFT IT! A targeted 
metabolomics case study extracting essential biomarker 
signals directly from the 1H-NMR spectra of horse serum 
samples”

Metabolites (accepted, in press)



Osteochondrosis Dessicans, OCD
A growth-related defect, caused by abnormal calcification

of cartilage matrices at the growth plates
and articular surfaces.

Heritable, correlation between abnormal glucose/insulin 
metabolism and the presence of lesions reported.

Also:
Obesity, Laminitis



Fuertes-Martín R, Correig X, Vallvé JC, Amigó N; Life 2021, 11, 1407 

There are a few very specific inflammation markers in blood, namely 
lipoprotein N+Me signals of protein clusters (GlycA and GlycB)

In addition, there is a composite resonance of phospholipids (SPC, 3.21 ppm), 
which is also an essential inflammatory biomarker. The relative integrals of 
these resonances provide clear indication of inflammatory conditions, often 
related to serious diseases like cancer or COVID-19 infection.



Anal. Chem. 2022, 
94, 1333−1341

A : full spectrum

B : CPMG diffusion 
filtered

C : DIRE filtered

D : JEDI-PGPE

E : JEDI-PGSE

F : JEDI-PGDE



A representative 1H-NMR spectrum of horse blood 
serum
(only water suppression
applied)



For this case study we used a cohort of 20 + 20 horse 
samples, healthy and OCD diagnosed, respectively, as 
described and discussed in the Cook Thesis of Merrill 
Simpson [George H. Cook Scholars Program Thesis, 
2013, School of Environmental and Biological Sciences, 
Rutgers University].  The CRAFT analysis can be done 
retrospectively on many datasets acquired earlier as the 
water suppressed full spectrum is naturally part of the 
acquisition package.

Experimental
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The routine protocol – full spectrum with water 
suppression only



And now…

Krish Krishnamurthy
the magician of

CRAFT !



A schematic representation of CRAFT analysis workflow
      (from MRC 2013, 51, 821–829)



A representative CRAFT model on a randomly selected
spectrum from the set of 20+20 cohort



The SIMCA modelling:  O-PLS-DA analysis of 
GlycB/SPC CRAFT amplitude ratios



GlycA/GlycB



SPC/GlycA



SPC/(GlycA+GlycB)



We proved that CRAFT is a viable and highly simplified tool for diagnostics 
from a single and simple spectrum.  This work is focusing on the three major 
inflammatory biomarker signals (GlycA, GlycB and SPC), but the concept is valid 
to all identifiable biomarker signals or patterns of those.

GlycA, GlycB and SPC can be quantitatively extracted from complex spectral 
environments, including overlap with other, irrelevant signals and broad background 
resonances.

This work proves that OCD is an inflammatory condition indeed, as the ratio 
of the GlycB and SPC amplitudes clearly separate the healthy and diseased cohorts 
using multivariate analysis, as shown by the O-PLS-DA results with very good 
validation.  Other combinations of the selected signal amplitudes show limited or no 
good clustering.

CRAFT can be applied RETROSPECTIVELY !

We are in the process to extend this application to many other datasets 
collected earlier, including those on laminitis, age related studies, comparing 
metabolic signature of mustangs to that of domestic horses, falcon aspergillosis, etc.

Summary, conclusions, future work



Thank you!...
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Check out our new ssNMR/DNP!...


