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Q Exactive

Fusion

Eclipse

Proteomics Metabolomics/Lipidomics
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Success comes from working together

• We meet with you to discuss project details and goals, 
determine the best experimental strategy

• You prepare and submit samples

• We run samples, generate data and send to you

• We meet again with you to discuss the data, plan future 
experiments

• We assist with incorporating data into papers / grants

Biology Analytical
Chemistry

Informatics

Proteomics
Metabolomics
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IP: IgG Target
Cell Line: WT

Gel stained w/Simply Blue SafeStain (Invitrogen)

KO

Mol
Weight:

WT

1 2 3

Protein Identification:
Binding Partners by Co-Immunoprecipitation

Protein Identification:
Gel bands or IPs
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SILAM / Heavy Nitrogen

Metabolic Labeling Improves Quantitation but Increases Complexity

Spirulina
grown in 14N

Spirulina
grown in 15N

Chow Chow

SILAC

Front Genet. 2011 Jun 23;2:29. doi: 10.3389/fgene.2011.00029. eCollection 2011.
Systems Biology Reveals MicroRNA-Mediated Gene Regulation. Watanabe Y1, Kanai A.

Pulsed SILAC can 
be used to 

measure protein 
turnover
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Tandem Mass Tags (TMT) Enable Quantitation Without Increasing Complexity

Amine reactive tags
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Proximity Labeling to Identify Protein- Protein Interactors of Mapping of Organelles

Many types of 
proximity labeling
• BirA
• BioID
• BioID2
• Turbo ID
• APEX
• HRP

Mass spectrometry and imaging 
using the same constructs
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ETC complexes and supercomplexes, 
turnover rates measured by native gel bands and SILAC
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Various Proteomic Approaches Available to Investigate Aging Systems 
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LIPIDOMICS

• Instrument: Q-Exactive
• Lipid profile (positive/negative ionization modes)
• Database-like search (LipidSearch)
• Relative Quantitation

– Internal Standards, Heavy-Labeled Lipids
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TARGETED METABOLOMICS

• Several Targeted Methods Available
– Bile Acids
– Polar Metabolites (TCA Cycle)
– Amino Acids
– Short Chain Fatty Acids
– FAHFAs

• Method Development
– Customized methods  

Short Chain Fatty Acids
1. Acetate
2. Propionate
3. Isobutyrate
4. Butyrate
5. 2-Methylbutyrate
6. Isovalerate
7. Valerate
8. 3-Methylvalerate
9. 4-Methylvalerate
10. Caproate

Bile Acids
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Adiponectin Receptor 1 (ADIPOR1): lipid/glucose metabolism 
regulator with ceramidase activity.
Mutations have been associated with advanced age-related macular 
degeneration in Finnish people.

ADIPOR1-ko causes accumulation of ceramides in the retina, 
leading to inflammation and cell death

AdipoR1-ko causes gradual thinning of the outer nuclear layer 

Ceramides accumulate in the retina and retinal pigment epithelium/eyecup.
Some ceramide species showed 1.5- to 2.5-fold increase in the retina and 
RPE/eycup of 4-month old AdipoR1-Ko (red) mice. 
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Thanks!
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