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With the recent advancements in high resolution 
mass spectrometer platforms (reduced cycle times 
to accomplish survey scans with simultaneous data 
dependent MS/MS acquisition) that can provide 
qualitative and quantitative spectral information in a 
single injection, experimental initiatives in the 
metabolomics domain have greatly increased and 
benefited from the application of these 
technologies.  For our current metabolomics 
programs searching for biomarkers of either 
toxicology and/or pharmacology, we have 
implemented a new discovery metabolite workflow 
that enables us to rapidly identify and curate 
biomarkers for both in vitro monocytes and in vivo 
(plasma and feces). The utility of the application 
has improved the confidence in the identification of 
variables and has demonstrated efficiency in 
identifying potential biomarkers of relevance to 
program objectives. 

Methods 
 

Cell Culture and Treatment 
Human GM-CSF-differentiated macrophages were 
primed with 100ng/ml LPS for 3 hours, then a CRID3 
inhibitor was added at the indicated concentrations for 

30 minutes followed by stimulation with 10M nigericin 
for 1 hour. 
 
ELISA Assay 
The culture supernatants were collected and the 
cytokine concentrations determined by ELISA. The 
results are presented as mean + SEM of triplicate 
determinations. 
 
Metabolite Extraction 
In vitro incubations of monocytes were prepared for LC/
MS analysis.  With some modifications depending on 
the sample type, the matrices were typically denatured 
with an organic solvent (acetonitrile/methanol/
isopropanol). Following centrifugation, the supernatant 
was decanted, and evaporated under a stream of 37°C 
N2. 
 
LC/MS/MS 

After reconstitution, 10 l was injected onto a 2.7 m 
Halo column (3.0 x 100 mm C-18) with gradient elution 
(2 mM NH4OAc & Acetonitrile/Methanol; pH 6.8) flowing 

at 500 l /min. A linear gradient was established to ramp 
from 95/5 (aqu/org) to 2/98 (aqu/org) from 0.5 min to 10 
min.  The high organic content was held for 3 min.  
Beginning at 13 min, the column was re-equilibrated for 
2 min at initial conditions (95/5).  High resolution MS 
data was acquired using a SCIEX TripleTOF® 6600 
with IDA product ion scanning of the 5 most intense 
ions.  A mass range was acquired from 100 to 1500 Da 
with a 635ms scan time consisting of a  150 ms TOF-
MS survey scan and 5 dependent MS/MS scans at 90 
ms each. Standardized collision energy (CE) = 35 V 
with collision energy spread (CES) = ±15 V was utilized. 
 
Data analysis 
Data was analyzed with MarkerView® and Elements™ 
software packages. NIST and HMBD spectral libraries 
were combined for MS and MS/MS identification. 
Differential metabolites were exported to MetPA 
software package for downstream pathway analysis 
and visualization. 

CRID3 Inhibition of inflammasome products in human 
GM-CSF-differentiated macrophages 

Three biological replicates samples of Donor 3 time 0, 30, and 45 mins were analyzed using the workflow shown 
to the left.  After data processing with Elements for Metabolomics, we identified 600 Metabolites from  1532 

consensus Features (at ID Score filter of 0.8 and present in at least three samples). The figure below shows the 
sample table for the first 20 metabolites on the list. 

Metabolite Comparison of Donor 3 Time 0, 30, and 45 min 
OVERLAID XICOVERLAID XIC’’S OF M/Z 303.2344 FROM NEG ION CELL EXTRACTSS OF M/Z 303.2344 FROM NEG ION CELL EXTRACTS  

0 MIN w L/N = BLACK TRACE0 MIN w L/N = BLACK TRACE, 30 MIN w L/N = GREEN TRACES, 30 MIN w L/N = GREEN TRACES  
45 MIN w L/N= PURPLE45 MIN w L/N= PURPLE  

RRepeated Analysis at 30 min timepointepeated Analysis at 30 min timepoint  
OVERLAID XICOVERLAID XIC’’S OF M/Z 303.2344 FROM NEG ION CELL EXTRACTS0 S OF M/Z 303.2344 FROM NEG ION CELL EXTRACTS0 

MIN + CRID = BLACK TRACE, 30 MIN + CRID = GREEN TRACESMIN + CRID = BLACK TRACE, 30 MIN + CRID = GREEN TRACES  

Using Elements for Metabolomics, were rapidly able to 
generate and analyze metabolomics datasets.  
 
Among studies analyzed to date, multiple metabolites 
were identified from in vitro cell culture supernatants 
and extracts that suggested modulation of the 
arachidonic and associated eicosanoid biosynthesis 
pathways, as well as modulation of several 
phospholipids. This data is anticipated to aid in 
developing an improved mechanistic understanding of 
the activated inflammasome complex and correlated 
bichemical processes not previously elucidated.  
 
Elements for Metabolomics has given the analyst a tool 
for rapid evaluation of statistically significant variables, 
access to MS databases with MS/MS spectral 
matching, and the ability to quickly gather specific 
information about each metabolite using the HMDB, 
NIST, ChemSpider, and/or INCHE keys, resulting in less 
tedious manual interpretation and rapid ID of variables 
of interest. 

Conclusions 
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Pathway Analysis 

The metabolome view on the left shows the top 14 
matched pathways according to p-values from 

pathway enrichment analysis and pathway impact 
values from pathway topology analysis. The right 

plot shows the most significant pathway, 
Arachidonic acid metabolism, and the 20 
metabolites quantitated in this pathway. 

Data Analysis with Elements 

Metabolite ID Experimental vs.  
Reference Spectra 

Example of Peak Extraction and 
Isotopic Distribution 

Introduction Workflow LC-MS Analysis 

Quantitative Sample 
Comparison ELISA Assay 

HeatMap of Differentially Regulated Metabolites 
(p-value < 0.005) 

OVERLAID XIC’S OF M/Z 524.299 FROM NEG ION 
CELL EXTRACTS 

Treatment group = LPS+Nigericin at 0, 45 and 60 
min time points (rep=2) 


