Development of an AlphaScreen Homogenous Assay to Monitor Protein Ubiquitination.
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Introduction

The Ubiquitin Proteasome Pathway (UPP) plays a pivotal role in protein catabolism
The UPP degradation pathway is initiated by the addition of polyubiquitin tails to tar e!
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attached to lysine residues of the target proteins as a polyubiquitin chain. Recognition P4 W 72 T Y D 20000 o2
of these ubiquitin tails by the proteasome will result in the proteolytic degradation of =R 5 @ e B e Er §2 v 50
these tagged proteins. Ubiquitination has been shown to have significant modulation GST-UbcHsa 2 ge 15000. v 75
effect of key cellular processes such as DNA repair, cell cycle control, oncogenesis, h Reagents were added as follows in white 384 microtiter plates (final volume of 25 pl): £ 10000 * 100
and cellular differentiation (Bendjennat et al., 2003; Bashir T. et al., 2003). In cancer s » SOWOATP
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proteasome inhibitor, highlights the biomedical importance of this pathway. Using 2. The mix is incubated for 30 min at 23°C o
AlphaScreen, we have developed a sensitive in vitro homogenous assay to monitor (Bio-Ub),-GST-UbcHsa 2. 7.5 pi blo-Uh / GST-UbcSa mi s then arided to the ATP/E1 mix 0 50 100 15 200 250
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commonly used approach to detect this post-translational modification (western blot), In this model, the GST moiety of a GST-UbcHSa fusion protein is ubiquitinated using biotin-Ubiguitin Concentraton) s added I
the AlphaScreen assay is quantitative, fast and easy to perform, and requires very (bio-Ub). Following ubiquitin activation by E1, in the presence of ATP, bio-Ub is transferred to UbcH! 5. Reaction is incubated for 4h at 23°C Rabbit E1 was titrated in parallel with bio-Ub using 3.3 mM of ATP and 100 nM of GST-UbcH5a as
limited reagents. Moreover, the assay has low intra and inter assay variability and a In this reaction, UbcHSa acts as the carier to transfer the bio-Ub to is tagged GST moiety. The protein o T ote o rond aing the AlmhaOUestinstrument the ubiquitinated substrate. Plate was read using the AlphaQuest after 4h of incubation at room
Z value of 0.6 Suggesting that the assay should easily integrate to high throughput which becomes biotinylated and ubiquitinated is then capiured by ani-GST Acceplor and streptavidin plate i g the AlphaQ u femperature. We observed that maximum signal was generated using 50 o 75 nM of rabbit EXL in an
acreening protocol Donor beads resuling in signal generation. - No signal will be generated in the absence of ubiguitination ATP-dependent fashion
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GST-UcHSa was tirated in parallel with bio-Ub using 3.3 mM of ATP and 100 nM of rabbit E1 Time course of product detecton was performed by incubating the reacton for 1 folowed by the Bio-Ub titraion was performed using 50 nM of rabbit EX, 100 nM of GST-UbcHSa, and 3.3 mM of
enzyme. Plate was read using the AlphaQuest alter 4 h of incubation at room temperature. The Increasing concentrations of ATP were added to the ubiguitination reaction performed using 100 addiion of the AlphaScreen beads (detection reaction). Reactons were then led to proceed for ATP. Detecton using the AlphaQuest was done after 4 h incubation at room temperature. The
results demonstrate that for all different bio-Ub concentrations tested, maximum signal was reached nM of rabbit E1, 100 nM of GST-UbcH5a, and 50 nM of bio-Ub. Saturation was observed at different periods of time. We observed that the signal doubled between 1 and 2 h. Maximum signal sensitivity of the assay allowed the detection of protein ubiquitination using very low concentrations of
at 100 nM of GST-UbcH5a, in an ATP-dependent fashion. around 300 uM of ATP. No signal was detected in the absence of ATF detection was nearly achieved after 4 hours. bio-Ub. At 25 nM of bio-Ub, signal was almost 20 000 cps with a signal to background (-ATP) of 14.

Biotin-Ubiquitin reguirement Inter-assay reproducibility (n=3) Assay Automation Conclusion

(comparisons of different ubiquitination machineries)
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[bio-Un] (uh) e T T  An homogenous and sensitive assay was developed to monitor protein ubiquitination
= 07 () using the AlphaScreen technology.
-5 [bio-Ub] | average a"e’fge ov (%) e ® Assay specificity was demonstrated by the dose-dependence of rabbit E1, GST-UbcHSa,
=) i3 ATP, and ubiquitin for signal generation.
BB 005 719 4 ® As low as 300 nghwell of enzymes and 10 ngiwell of bio-Ub substrate were required to
AP generate around 30 000 cps with signal to background (S:B) varying between 30 and 40.
Performance in Kus et al., reported that AlphaScreen was 270-fold more sensitive than wester blot to
Experiment| v T assay OV monitor Rsp5 ligase mediated ubiquitination (unpublished data).
ol 00 that of the optimal bio-Ub be an integral part
AT |0t of new assay development as demonstrate by the different assay tested.
e ® The inter assay variability observed (10% and less) demonstrates the reproducibility of the
assay. Generation of Z' values above 0.5 suggest that the assay should easily transfer to
HTS.
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Titration of bio-Ub was performed using a different ubiquitination machinery composed of yeast EX1, i
oc 1 and 4 (mix), and the Rsps ligase. Enzymes were incubated with different GST-subsirates at .

diferent concentration of bio-Ub. We observed that this ubiquitination system required around 30- Inter-assay reproducibilty was assessed by performing three-independent ftraions of bio-U (by the The assay was performed in ProxiPlates using 75 nM of rabbit E1, 100 nM of GST-UbcHSa, and 3.3 Because of its sensitivity and its compatibiity with automation, the AlphaScreen

fold more bio-Ub (300 ngiwell) than the rabbit ELIGST-UbcHSa system (10 ngiwell). No signal was. same operalor) using 50 nM of rabbit E1, 100 M of GST-UbcHSa, and 3.3 mM of ATP. The mM of ATP. Detection using the Envision ALpha was done following 4 h incubation at room Ubiquitination detection assay will allow for rapid identiication of new ubiquitin ligases and

generated when using a profein known to not be ubiquiinated by RspS (GSTS) and when no reactions were read after 4 h of incubation at room femperature. We observed an inter assay temperature. Dispensing was performed using a the PlateTrack. Each plate was loaded vith N=24 novel inhibitors of well characterized ubiquitination pathways.

Subsirate was added to the reacion (no prof) (Kus et al., 2004) variabilty under 109% for most of the concenrations. for each conditions.
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