Development of a high-throughput MALDI-TOF MS drug
discovery assay for ERAP1
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* A heavy labelled internal standard
(TAFRIRSI(23c?5N)) was used to reduce the
signal variability and ensure linear
detection.

(o]
o

2y =0.99*x +0.26 = 657 y=0.62"x+1.86
r=0.98 -

6.0-
1R?=095

(=1}
o

o 5.5-

n

Q

Normalised product area [a.u.]

L
X 454

% enzyme activity replicate 2
N £
o o

4.0-
57 2 nM 0 T T ) ! m 3.5 T T T T T 1
) 20 40 60 80 - 3.5 4.0 4.5 5.0 5.5 6.0 6.5

E“ 1M R"=0.97 % enzyme activity replicate 1 . MALDI pICs5q
= 2 _ . . . . .
3 Do R =0 Screening of the ‘ERAP1 binders’ withan i <« Correlation of the pIC.,
g, ooz Km0 tablished RapidFire MS howed: ues from the hit
- A - 1arm K204 esa. |.s 2 | api |re. ”assays owed: : va ues. rom the hits
a1 R? = 0.88 B 0.06nM RZ=0.90 * Similar hit reproducibility. 5 underlined the

L S JT T - < 0.03nM R?=0.90 * Hit matches with the MALDI-TOF MS : comparable platform

(Dﬁ.bﬁh@ﬁ 0 20 40 60 -
Substrate [uM] Time (min) assay. : performance.

* Screening for inhibitors was carried out with a substrate concentration

around K,,.
* Enzyme titration was conducted to ensure linear reaction progression.

Conclusion

 We successfully developed and validated a novel MALDI-TOF MS assay
. . for the identification of ERAP1 inhibitors.
ASSBV validation The assay showed sufficient stability, reproducibility and throughput to
120~ Leu-SH DGO13A enable label-free HTS.
Comparison with an established RapidFire MS assay showed comparable
performance by providing higher speed and reduced assay volumes.
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R? = 0.99 R? = 0.99  The activity of some hit compounds will be evaluated in cellular assays.
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pIC., values were determined for two known ERAP1 inhibitors ACkn0W|EdgementS
(L-Leucinethiol and DG013A) to validate the assay. This work is supported by GlaxoSmithKline and the EPSRC.

N
o
1
N
T

o

o

References

1. De Cesare V, Moran J, Traynor R, et al. High-throughput matrix-assisted laser desorption/ionization time-of- N W I A g o
flight (MALDI-TOF) mass spectrometry-based deubiquitylating enzyme assay for drug discovery. Nat Protoc. . M OS M ed Uglvg?g}te " Durhalll E:ﬁ;?:aalns?i;lis
2020;15(12):4034-4057 Molecular Sciences + y Universi ty Research Council

2. Liddle J, Hutchinson JP, Kitchen S, et al. Targeting the Regulatory Site of ER Aminopeptidase 1 Leads to the for Medicine
Discovery of a Natural Product Modulator of Antigen Presentation. J Med Chem. 2020;63(6):3348-3358



