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A fixed portion of my salary is paid by Baylor Genetics 
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Outline  

ÅCommon practice and limitations of current 
routine testing for IEMs 

ÅGlobal Metabolomic Assisted Pathway Screen 
(Global MAPS®) - Methods 

ÅValidation for common IEMs 

ÅConfirmation of DNA variant pathogenecity 

ÅDiscovery of Novel Biomarkers 



CURRENT RECOMMENDATIONS FOR 
INTELLECTUAL DISABILITY EVALUATION 



AAN Recommendations for 
Intellectual Disability (2011)  

ÅScreening for inborn errors of metabolism 
(IEMs) in children with GDD/ID has a yield 
of between 0.2% and 4.6%, depending on 
the presence of clinical indicators and the 
range of testing performed (Class III).  

ÅTesting for congenital disorders of 
glycosylation has a yield of up to 1.4%, 
and testing for creatine disorders has a 
yield of up to 2.8% (Class III).  



van Karnebeek CDM et al., Mol 
Genet & Metab 111:428-38, 2014 



Current Challenges  

ÅFor undifferentiated phenotypes, such as 
intellectual disability, seizures, recurrent 
vomiting, failure to thrive etc. many 
different tests are needed 

ÅVarious fluid types (blood, urine, 
cerebrospinal fluid) may be needed for 
diagnosis 

ÅCost for multiple tests may be prohibitive 
and many are rare, so no good way to 
tier testing 



Methods/Tests  

ÅHPLC ς amino acids 
ÅGC/MS ς organic acids 
ÅMS/MS 
ïAcylcarnitines 
ïNewborn screening 
ïIndividual specialized tests 
ÅPurines & Pyrimidines 
ÅCreatine & guanidinoacetate 
ÅPyridoxine responsive seizure panels 
ÅBile acids 
ÅCSF Neurotransmitters 
ÅEtc! 



 
Rationale for Metabolomic  Approach  
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 Any sample type 

Actionable 

Condensed & 
information rich 

Bridge between 
genome & 
phenotype 

http://upload.wikimedia.org/wikipedia/commons/9/9a/Cholesterol.svg


METHODS 



  
 

Pioneering the emerging field of global biochemical pathway analysis 
for biomarker discovery and the development of innovative diagnostic 
tests 
 ÅFounded in 2000 

ÅOver 150 employees worldwide with expertise in 
biochemistry, mass spectrometry and software 
development 

Å54,000 sq. ft. facility in Research Triangle Park, NC 
and Sacramento 

ÅCLIA-certified lab onsite 

Metabolon, a global leader in 
metabolomics  



                                            

 

Biomarkers 
Mechanistic Understanding 
Drug MoA 
Cellular Characteristics 
  

Interpretation 

Biochemical 
Extraction 

UHPLC (HILIC)-MS/MS          

  UHPLC-MS/MS (+ESI) Late/Lipid          

  UHPLC-MS/MS (+ESI)  Early/Polar  

 UHPLC-MS/MS (-ESI)     Compound ID 

Library Search 
RT, Mass, MS/MS 

QA/QC 

Data Reduction 

Statistical Analysis  

Pathway Visualization:  Metabolyncϰ 
plugin to Cytoscape  developed to 
overlay analyte findings onto 
metabolic pathways 
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Enrich 50-1500 Da small 
molecule analytes 



                                            

 

Biomarkers 
Mechanistic Understanding 
Drug MoA 
Cellular Characteristics 
  

Interpretation 

Biochemical 
Extraction 

Compound ID 

Library Search 
RT, Mass, MS/MS 

QA/QC 

Data Reduction 

Statistical Analysis  

ÅQ exactive MS/MS - Orbitrap based MS/MS (Thermo) 
ÅAccurate to 1 ppm vs 100 ppm for quadrupole analyzers 
ÅCost ~2X quadrupole  
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ÅLibrary of ~2500 human 
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