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Accelerate Your Research With VistaFlux!  
Agilentôs Qualitative Flux Analysis Workflow 

Extend your 

metabolomics insight é 

Track the flow of metabolites 

through a pathway! 

Succinate 

Citrate 

Isocitrate 

Ŭ-Ketoglutarate 

Succinyl CoA Fumarate 

Malate 

Oxaloacetate 

  

VistaFlux 
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The Importance of Qualitative Flux Analysis  
Extend Your Metabolomics Insight 

ñFlux analysis elevates 

metabolic studies to a different 

level. While metabolomics 

reports on the molecular 

composition of a cell, flux 

analysis reveals in vivo pathway 

activity.ò 

- Nicola Zamboni, PhD, Institute for 

Molecular Systems Biology, ETH Zurich 

? 
? 

For Research Use Only.  Not for use in diagnostic procedures.  April 29, 2016 

MassHunter VistaFlux 

4 



VistaFlux Stable Isotope Tracing 
Isotopologue Tracking 

Use of stable isotope labels (13C, 15N, and 2H) 

Monitor stable isotope incorporation 

Fumarate C4H4O4 

Isotopologues 

M+0: 13C0C4H4O4 

M+1: 13C1C3H4O4 

M+2: 13C2C2H4O4 

M+3: 13C3C1H4O4 

M+4: 13C4C0H4O4 
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Manual Qualitative Flux Analysis ï a Tedious Process! 
Current Flux Data Analysis Workflow 

Create target 
metabolite list   

Determine m/z 
for all possible 
isotopologues 

Extract 
chromatogram 

for all 
isotopologues 
for all targets 

Integrate peaks 
and transfer 

abundance to 
spreadsheet 

Review results 

Manually 
visualize on 

pathways using 
Cytoscape, 

Adobe 
Illustrator etc. 
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Accelerate Your Research With VistaFlux!  
Agilentôs Qualitative Flux Analysis Workflow 

ÅPathways to 
PCDL 

ÅPCDL 
Manager 

Create Target 
Metabolite List 

ÅMassHunter 
Acquisition 

ÅLC/TOF or 
LC/Q-TOF 

Acquire Data 

ÅProfinder 

Extract 
Features  

ÅOmix 
Premium 

Visualize on 
Pathways 

VistaFlux Workflow 
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Target List Creation in VistaFlux 

Target List 

Creation 

Specify 
Interesting 
Pathways 

Generate 
Metabolite 

List 

Determine 
Tracer 
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Acquire Data on Agilent LC/TOF or LC/Q-TOF 

Acquire 
Data 

Use Accurate 
Mass 

 TOF/Q-TOF 

Separate 
Isobaric 

Metabolites 
with RT 

What measurement factors 

are important in flux 

analysis? 
 

6545 LC/Q-TOF 
 

(best metabolite 

performance) 

6230 LC/TOF 
 

(best value) 

Mass Accuracy and High Resolution 
 

Confidently track isotopologues of metabolites in 

complex samples PP P 
Isotopic Fidelity 
 

Detect incorporation of isotopic label through 

metabolic pathways P P 
Dynamic Range 
 

Detect low levels of stable isotope incorporation 

in the presence of other intense isotopologues P P 
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Data Analysis in VistaFlux 
Profinder Batch Isotopologue Extraction 

Extract 
Features 

Targeted Data 
Mining for 

Metabolites 

Score by 
Isotopologues 
and Retention 

Time 
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Data Analysis in VistaFlux 
Sophisticated Multi-stage Isotopologue Extraction Algorithm  

For each target metabolite: 

ÅExtracts chromatogram for each possible isotopologue using specified RT range and 
wider m/z tolerance 

ÅIntegrates sum of EICs and evaluates to narrow RT range 

ÅExtracts MS and disqualifies ions not meeting criteria (m/z match and elution profiles)    

ÅCreates new, combined EIC from sum of qualified ions 

ÅScores remaining peaks based on number of qualified isotopologue ions, relative 
abundance, and distance from target RT   

ÅDetermines raw isotopologue abundance  

ÅCalculates corrected isotopologue abundance using natural isotope abundance and 
purity of the isotope tracer 

Benefits:  

ÅMinimizes false positive results 

ÅProvides more accurate isotopologue abundances, which yields more precise results 
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Isotopologue Extraction Example 
First Stage Extraction ï Wider m/z and RT Windows 

1 

2 

(3) 

4 

M-1 

M+0 

M+1 

M+2 

M+3 

M+4 

M+0 

M+1 

M+4 

M+5 

M+6 

M+7 
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Challenging Isotopologue Extraction Example 
Second Pass Extraction ï Narrower m/z and RT Windows 

1 

4 

3 

(2) 

Sum 

M+0 

M+1 

M+4 

M+5 

M+6 

 

Qualified Ions After 2nd Pass 

M+0 

M+1 

M+0 

M+1 

M+4 

M+5 

M+6 

M+6 
Å Peak 2 has no qualified ions 

after narrow window extraction 

 

Å M+6 fails elution profile test so 

peak 4 is eliminated 

 

Å Peak 3 wins ï closest to 

expected RT and has the most 

isotopologue peaks 

For Research Use Only.  Not for use in diagnostic procedures.  April 29, 2016 

MassHunter VistaFlux 

13 



Visualize Profinder Results on Pathways 
Omix Premium Visualization 

  Visualize on 
Pathways 

Display 
Isotopologue 

Metabolite Data 

Static Pictures 

Play Video of 
Time 

points/networks 
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