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Serial-Omics: From Breast Tumors to Bodily Fluids to Dried Blood Spots



LC-MS/MS LC-MS/MS LC-MS/MS

- Integrating Different ςOmics Approaches 

lipidomics

Cell signaling to central carbon and fatty 
acid metabolism



Breitkopfet. al., 2015, Anal. Chem.

H929 cells/multiple myeloma

Separate Omicsexperiments Serial-Omicsexperiments

Matyash, 2008, J. Lipid Res.

(MTBE/MeOH)

Willmitzerlab, Max-Planck 
Institute, Germany   -Plants

Ahrendslab, Univ. of 
Aberdeen, UK    -Stem cells

+ more



MTBE /
MeOH

extraction

Serial-OmicsPlatform Workflow

Top Layer: Non-polar Lipids

Middle Layer: Polar Metabolites

Pellet: Protein, DNA

LipidSearch software
Elements software

MetaboAnalyst
FluxSearch

QE+/HF

Non-polar Lipids 

Speed-VacDry
Resuspendin 50/50 IPA/MeOH

DDA, HCD, +/- switch, RP-C18
13C lipid flux

SRM, +/- switch, 300 unlabeled targets
185 13C/15N targets, Amide-HILIC

MultiQuant
MetaboAnalyst

Elements, FluxSearch
Mascot / Scaffold

MaxQuant

QE+

5500/6500

QE HF

Polar Metabolites 
Peptides/Phosphopeptides

Speed-VacDry
Resuspendin H20 Pellet dissolved in 

lysis buffer/SDS-PAGE

DDA, HCD, RP-C18

Or Digest pellet with Trypsin 
Fractionation 
IMAC/TiO2

TMT labeling (126-131)

DDA, HCD, +/- switch

1100/1200

5-10 mg frozen
tissue grind

Extract & snap 
freeze tissue

SDS-PAGE Gel Fractionation

P
ro

te
in

M
a

rk
e

r

M. GlandBreast tumor

1
2
3
4
5
6
7
8
9
10

1200

1100

Applications

ÅBreast/Lung Tumors
ÅDried Blood Spots
ÅUrine
ÅHair



Steady-State Metabolic Profiling and Flux Analysis:

13C6-labeled glucose

RTK

Cell growth/ 

proliferation 

of cancer

13C5-labeled glutamine

Cancer cells

15N-labeled glutamine

Yuan et. al., 2012, Nat. Protoc.

5500/6500
QTRAP

Yuan et. al, 2018, Nat. Protoc.


