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ABSTRACTABSTRACT
We have developed a high throughput enzymatic assay to We have developed a high throughput enzymatic assay to 
detect compounds that inhibit detect compounds that inhibit LpxCLpxC (UDP(UDP--33--OO--((RR--33--
hydroxymyristoyl)hydroxymyristoyl)--GlcNAc GlcNAc deacetylasedeacetylase), an essential enzyme ), an essential enzyme 
for lipid A biosynthesis in gram negative bacterial pathogens.  for lipid A biosynthesis in gram negative bacterial pathogens.  
The system utilizes high throughput mass spectrometry to The system utilizes high throughput mass spectrometry to 
quantitatequantitate the enzymatic the enzymatic deacetylationdeacetylation of the lipid substrate.  of the lipid substrate.  
The process involved the timed reaction of enzyme with The process involved the timed reaction of enzyme with 
substrate, followed by stopping the reaction with acid and substrate, followed by stopping the reaction with acid and 
freezing the resulting 384freezing the resulting 384--well plates.   The plates were then well plates.   The plates were then 
sent to BioTrove Inc, Woburn, MA for sent to BioTrove Inc, Woburn, MA for quantitationquantitation of substrate of substrate 
and product.  We demonstrate that this process resulted in a and product.  We demonstrate that this process resulted in a 
highly robust screening assay, with the mean zhighly robust screening assay, with the mean z’’--factor reaching factor reaching 
0.74. Approximately 500 hits were identified by mixture 0.74. Approximately 500 hits were identified by mixture 
screening of the SPRI compound library screening of the SPRI compound library –– confirmation testing confirmation testing 
of these compounds is under way.  Our results suggest that of these compounds is under way.  Our results suggest that 
mass spectrometrymass spectrometry--based screening is a valuable tool for based screening is a valuable tool for 
detecting inhibitors of enzymatic assays involving difficult to detecting inhibitors of enzymatic assays involving difficult to 
detect reactions.detect reactions.

INTRODUCTIONINTRODUCTION

LpxCLpxC: Essential Target in Lipid A Biosynthesis: Essential Target in Lipid A Biosynthesis11

Essential for viability of gramEssential for viability of gram--negative bacterianegative bacteria

Chemically validated: Chemically validated: hydroxamatehydroxamate inhibitors have inhibitors have 
antibacterial activityantibacterial activity11

Conserved among important gramConserved among important gram--negative pathogensnegative pathogens

>60% identity in the active site>60% identity in the active site

THE PROBLEM: Enzyme difficult to screen using THE PROBLEM: Enzyme difficult to screen using 
conventional technologiesconventional technologies

THE SOLUTION: High Throughput Mass SpectrometryTHE SOLUTION: High Throughput Mass Spectrometry22

METHODSMETHODS
Reaction started by adding 20 Reaction started by adding 20 µµl l LpxCLpxC enzyme to compounds (10enzyme to compounds (10µµl) l) 

plus substrate (20 plus substrate (20 µµl) using PLATEMATE PLUSl) using PLATEMATE PLUS
After 60 minutes at RT, After 60 minutes at RT, HClHCl added (20 added (20 µµl 0.25 N) to stop reactionl 0.25 N) to stop reaction
Plates sealed, then placed at Plates sealed, then placed at -- 8080ooC (minimum 2 hours)C (minimum 2 hours)
Plates shipped to BioTrove, Inc. Woburn, MA for analysisPlates shipped to BioTrove, Inc. Woburn, MA for analysis

aNew Lead Discovery and bInflammation and Infectious Disease, cStructural Chemistry, Schering-Plough Research Institute, Kenilworth, NJ  07033
dBioTrove, Inc. 12 Gill St., Suite 4000, Woburn, MA 01801

CONCLUSION AND DISCUSSIONCONCLUSION AND DISCUSSION

LpxCLpxC is an attractive target for antibacterial drug discovery howeveis an attractive target for antibacterial drug discovery however r 
the reported assay methods were not convenient for high throughpthe reported assay methods were not convenient for high throughput ut 
screening.screening.

The BioTrove The BioTrove RapidFireRapidFire HTS Mass Spectrometry provided a robust HTS Mass Spectrometry provided a robust 
method to screen method to screen LpxCLpxC using the native reaction substrate.  using the native reaction substrate.  

Selected hits from the BioTrove screen were confirmed by Selected hits from the BioTrove screen were confirmed by 
biophysical analysis having biophysical analysis having KKdd values comparablevalues comparable to the biochemical to the biochemical 
ICIC5050 values.   values.   

BioTrove BioTrove RapidFireRapidFire HTS Mass Spectrometry provides a useful HTS Mass Spectrometry provides a useful 
alternate screening strategy where native biochemical substratesalternate screening strategy where native biochemical substrates can can 
be used.be used.
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Figure 3. BioTrove Rapid Fire HTS screening campaign identified Figure 3. BioTrove Rapid Fire HTS screening campaign identified 
~500 hits from mixture screening.   ~500 hits from mixture screening.   

Figure 1.  BioTrove Rapid Fire technology accurately measured Figure 1.  BioTrove Rapid Fire technology accurately measured LpxCLpxC
enzymatic activity. enzymatic activity. 

Figure 2.  BioTrove Rapid Fire technology was robust in HTS Figure 2.  BioTrove Rapid Fire technology was robust in HTS -- median Z' median Z' 
for mixture screening was 0.74for mixture screening was 0.74
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Table 1. Selected hits from the BioTrove Rapid Fire HTS screeninTable 1. Selected hits from the BioTrove Rapid Fire HTS screening g 
campaign were found to bind to campaign were found to bind to LpxCLpxC.   .   

Correlation of Correlation of LpxCLpxC ICIC5050 and and KKdd valuesvalues

Compound no. IC50 (µM) Kd (µM)
1 0.44 ± 0.01 0.60
2 1.0 ± 0.4 0.90
3 1.6 ± 0.7 1.3
4 3.7 ± 0.7 3.6
5 4.5 ± 0.3 4.3
6 5 ± 1 5.2
7 6 ± 1 5.4


