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Analytical Challenges in MS-based Screening

LC-MS 
data quality

Plate-reader 
speed

Minimum sample preparation 
or method development

Low running cost

Wide assay coverage and 
high versatility

Direct sampling from high-
density microplates

High robustness without 
carryover

Echo® MS 
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AEMS Technology

Acoustic Droplet Ejection (ADE): 
 non-contact, high-throughput 

sampling from high-density 
microplates
 precision and low volume sampling

MS with ESI ionization:
 Label free
 Universal detector
 High ionization efficiency
 Sensitivity and robustness

Open-Port Interface (OPI):
 direct liquid transferring, no 

sample loss or carry over 
 Significant matrix dilution, 

allowing the direct ejection of 
complex samples
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AEMS Workflow
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Echo® MS System Performance
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Infusion for different periods

Single drop 
ejection

Wide Compound CoverageZero Carryover

Sample
Blank

Matrix Tolerance

H. Zhang, et al, bioRxiv, doi: https://doi.org/10.1101/2020.01.28.923938; R. Kern, et al, Sciex Tech Note
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DGAT2 Assay – DGAT2 is a membrane protein catalyzing the rate limiting step in triglyceride synthesis

Echo® MS for High-Throughput Screening

• Dilemma of choosing the analytical platform for the primary screening

‒ CPM Fluorescence: high throughput but tends to be less potent compared to the label-free MS results. High risk for 
false negatives.  

‒ LC-MS: high confident readout but much lower throughput. Cannot screen a big sample set.

• Echo® MS provides both high throughput and high confident results. 
LC-MS

Echo® MS

Fluorescence

 6,400 compounds for the primary screening, selected based on chemical diversity
 Z-prime = 0.69, S/B = 30
 Great reproducibility on the assessment of %effect
 Avoided the false negative from the fluorescence assay 

Hits

%Effect, Echo® MS run 1

Non-inhibitors
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IC50

D. McLaren, SLAS 2020
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• Echo® MS vs LC-MS on the assessment 
of choline transporter uptake function

‒ Superimposable results

‒ >10x times faster

‒ >1000x less sample consumption

‒ Tighter CV even without internal 
standard

‒ No ionization suppression for cell matrix

‒ No sample preparation 

Cell uptake assay

Echo® MS for High-Throughput Screening

Echo® MS

(no IS normalization)
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Enzyme inhibitor assay (CNS)

IC50 Echo® MS [M]

 Echo® MS provided the same IC50 information 
as RapidFire, while consumed much less 
sample, and was much faster. 

H. Zhang et al, bioRxiv, doi: https://doi.org/10.1101/2020.01.28.923938; R. Simon, SLAS 2020

LC-MS

Echo® MS
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• Very polar compounds such as metformin is often used as the substrate of multiple 
transporter assays. 

• It is a significant challenge to develop the LC-MS workflow due to the poor chromatographic 
retention, resulting in the severe ionization suppression from co-eluting matrix. 

• Echo® MS solved the problem

‒ Minimum ionization suppression

‒ Much faster throughput

Transporter Assay

Echo® MS for High-Throughput ADME

Compound LC-MS/MS IC50 (µM) Echo® MS IC50 (µM)

1 23.61 25.55

2 >50.00 >50.00

3 >50.00 >50.00

4 >50.00 >50.00

5 >50.00 >50.00

6 >50.00 >50.00

7 >50.00 56.80

8 >50.00 >50.00

9 >50.00 >50.00

10 38.61 >50.00

11 36.17 36.67

12 >50.00 >50.00

13 >50.00 >50.00

14 >50.00 >50.00

15 >50.00 >50.00

16 >50.00 >50.00

17 0.54 0.47

18 0.28 0.29

19 0.32 0.36

20 >50.00 >50.00

21 0.10 0.10

22 1.53 1.51

23 >50.00 >50.00

24 >50.00 >50.00

10-point IC50 curve
Uptake into 
HEK293 parental 
cell line

Uptake into 
MATE2k 
expressing 
HEK293 cells

MATE2K Assay 

A. Wagner et al, SLAS 2020
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Echo® MS for High-Throughput ADME

CYP inhibition assay
IC50 Comparison

Plasma side PBS side

Protein binding assay

• Echo® MS vs LC-MS

‒ Superimposable results
‒ >10x faster
‒ >1000x less sample consumption
‒ No sample cleanup
‒ In-situ kinetics

H. Zhang, et al, bioRxiv, doi: https://doi.org/10.1101/2020.01.28.923938; X. J. Yin, et al, Sciex Tech Note

Metabolic stability assay, in-situ kinetics

Live monitoring, no sample prep or clean up needed

substrate

product

Michaelis–Menten Fitting
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• The matrix tolerance of Echo® MS allows the direct analysis of plasma samples (even with 
PEG) without tedious sample preparation (protein precipitation, centrifuge, etc.)

Plasma pharmacokinetic (PK) study

Echo® MS for Bioanalysis

H. Zhang, et al, bioRxiv, doi: https://doi.org/10.1101/2020.01.28.923938; R. Kern, et al, Sciex Tech Note
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Echo® MS enables

• Direct analysis from yeast fermentation broth without sample cleanup

• Enough sensitivity covering the required concentration range

• Great reproducibility allowing the statistically distinguish between 
small differences in concentration of angiotensin in broth

Synthetic biology – direct analysis of fermentation broth to assess efficiency of yeast strain turnover

Echo® MS Beyond Drug Discovery & Development

R. Kern, et al, Sciex Tech Note
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Automated data processing

Echo® MS Data Processing and Output

Correlation with the well position information 
Auto-generation of the result table

0.25 0.30 0.35 0.40

Time, min

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

3.0e5

3.5e5

In
te

ns
ity

, c
ps

C o  0 0 0 6 u   d op u   p ate e t o,  (o e t a s t o )



13 © 2020 DH Tech. Dev. Pte. Ltd.

• Plate reader speed

‒ 10-50x faster than LC-MS
‒ 384- and 1536- formats

• Universal detection

‒ Label free
‒ Standard ESI
‒ Small molecules; peptides; proteins and mAb

• Robust data quality

‒ High sensitivity, selectivity, specificity and 
reproducibility 

• Internal standard optional and minimum sample 
preparation

‒ Fast overall speed and minimum method 
development

Echo® MS for high-throughput analysis

Summary 

• Matrix tolerance 

‒ Solvent independent

‒ Tolerant to high salt, protein, detergent, etc.

• Wide applications

‒ Drug discovery and development

‒ Synthetic biology and others

• In-situ kinetics 

‒ Significant reagent saving

‒ Full kinetics analysis within a single run

• Automation integration

‒ Automated data processing

‒ Integrated with liquid handling, incubation, etc
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The SCIEX clinical diagnostic portfolio is For In Vitro Diagnostic Use. Rx Only. Product(s) not available 
in all countries. For information on availability, please contact your local sales representative or refer to 
https://sciex.com/diagnostics. 

All other products are For Research Use Only. Not for use in Diagnostic Procedures. Trademarks 
and/or registered trademarks mentioned herein, including associated logos, are the property of AB 
Sciex Pte. Ltd. or their respective owners in the United States and/or certain other countries.  

Echo and Echo MS are trademarks or registered trademarks of Labcyte Inc. in the United States and 
other countries, being used under license by SCIEX. Pictures shown may be for illustration purposes 
only and may not be an exact representation of the product and/or the technology.
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