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Introduction 
Biomarker identification directly from cells is emerging as an 
important technique.  Laser ablation mass spectrometry 
(LAESI-MS) with the Protea LAESI DP-1000 system is a 
rapid sampling technique that can be used to generate a 
snapshot of the metabolic status of cells.  Such experiments 
have generated mass spectra of several classes of 
biomolecules including lipids, proteins, and low molecular 
weight substrates that make up a metabolic fingerprint of 
such cells.  With further statistical analysis, these spectra 
have the potential to serve as biomarkers for rapid analysis 
and disease diagnosis.    
 
The Protea LAESI DP-1000 system used in tandem with a 
high definition TOF mass spectrometer (Waters Synapt G2 
HD TOF) can be used for rapid profiling of the human Pre-B 
cell leukemia cell line, REH. Sample preparation is minimal 
and samples are analyzed for 2 minutes or less, allowing 
cells to go from the incubator to spectral data in less than 
thirty minutes.   
 
In this experiment, spectra acquired from varying conditions 
of REH cells were compared using Waters Markerlynx™ 
PCA and OPLS-DA statistical analysis 
 
Experimental 
REH cells were cultured in RPMI media at 37⁰C and 5% CO2 
under 3 conditions:  

1) REH cells cultured alone,  
2) REH cells co-cultured with stromal cells  
3) REH cells co-cultured with osteoblast cells 

Cells were washed 3x in PBS with gentle centrifugation at 
350 x g for 7mins at 4⁰C.  Approximately 2 x 107 cells were 
pipetted directly upon a glass microscope slide and placed in 
the LAESI DP-1000 for analysis.  

LAESI-MS  Conditions 
Power:   700 µJ 
Frequency:  10Hz 
Polarity:  Positive 
Rate:   100s 
ESI Solution:   50% MeOH,  0.1% AcOH 
Flow rate:  1.5 µl/min 
Voltage:   5 kV 
  
Results and Discussion 
Figures 1 and 2 show the OPLS-DA statistical results 
comparing spectra of control REH vs stromal co-cultured 
REH cells, and control REH vs osteoblast co-cultured cells 
respectively. Several potential biomarkers are identified from 
the high confidence outliers at the “wings” of the S-plot. 
 

 
Figure 1: S-Plot of LAESI DP-1000 mass spectra from control and 
stromal co-cultured cell. The highlighted m/z values contribute to 
the greatest variance between the mass spectra of control REH 
cells and stromal co-cultured REH cells. 
 

 

Figure 2: S-Plot of LAESI DP-1000 mass spectra from control and 
osteoblast co-cultured cells. The highlighted m/z values contribute 
to the greatest variance between the mass spectra of control REH 
cells and osteoblast co-cultured REH cells. 
 
This data was generated due to the ease of ionization and 
sample introduction to the Waters Synapt G2 mass 
spectrometer with the LAESI DP-1000 system under 
ambient ionization conditions.   
 
Conclusion 
Using the LAESI DP-1000 it is possible to evaluate 
metabolite biomarkers in cultured cells resulting from growth 
conditions, which are critical to understanding the increased 
resistance to chemotherapy by these cell lines.  LAESI DP-
1000 direct ionization capabilities redefine how a scientist 
can approach biomarkers research. The shift from making 
hypotheses about potential biomarkers and subsequently 
looking for these candidates, to a direct search of new 
unexpected molecules through LAESI mass spectrometry 
combined with multivariate statistics, changes the 
experimental design and facilitate speed of discovery of new 
biological paths.   


