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Introduction Assay Development Results

Background: Fluorescence Mechanism: —
Ras proteins are GTPases that relay extracellular cues via signalling cascades To determine inhibition of Rce1p, the ability of Rce1p to cleave a s
through the cytoplasm. One of the main Ras pathways requlates gene recombinant Ras peptide labeled with the fluorochrome ortho- _ —
expression and has been involved in tumorigenesis. Ras genes coding for aminobenzoic acid (ABZ) and the fluorogenic quencher lysine - Plate Views A
activating mutations of Ras proteins have been implicated in up to 30% of dinitrophenyl (Q,) was measured. In the case of inhibition,

some types of human cancer. cleavage of this peptide substrate would be prevented and emitted

fluorescence from the ABZ label would be quenched by Q, . In the

Post-translational modification of plasma membrane absence of inhibition, cleavage of the peptide would result in
Ras is a vital component of the physical separation of the ABZ and Q, , allowing for emitted %CV of Negative Control 10.08% to 12.21% 5.257% to 21.38% 7.408% to 11.73%
. . Active/Mature C—C-O-CHa fluorescence to be detected. .
maturation of Ras proteins. Ras- 5 %CV of Positive Control 1.965% to 4.833% 1.187% to 10.41% 3.818% to 5.396%
. 4. Targeti A
converting enzyme (Rcei1p), a argeting ? M B aax Z' (measure of assay robustness) 0.4429 to 0.6276 0.3103 to 0.7974 0.4893 to 0.662
protease, catalyzes the cleavage ==C-0-CH;
_ : _ o] . . " " .
of the CaaX (C = cysteine, a = 3. Methyltransferase 4 o orogenlc Selective Compound Identification
aliphatic amino acid, X = any (ICMT; Ste14p) (\JV\J\N\ + membranes +
amino acids) tetrapolypeptide C_Coo“ * inhibitor (A
motif in the C-terminus of the 2 4 € Fluorescent product Primary screen for Rcelp 50% inhibition of Rcelp in 50-fold selectivity for Rcelp 10-fold selectivity for Rcelp
Rcelp (JVJVJ\ . og_sge . .
immature Ras peptide. The CaaX @ 300K inhibition at single dose 714 Retest at dose 183 over trypsin 143 over Ste24 118
cleavage of the last three amino 1. Farnesyltransferase Fig.2. Mechanism of Rceap-mediated cleavage of Q, quencher
acids (aaX) in the CaaX sequence (FTase; Ram1p/Ram2p) . from ABZ-labeled substrate (Schmidt WK)
enables the Ras protein to localize Inactive/Immature .‘@ aa .. : : : : i :
to the inner membrane after i Post-tramslation To identify the compounds that were Rcep-specific, Structural Activity Relationships With Active Compounds Specificity of Identified Compounds
. 9:1. 7O . counterscreens were run against trypsin, a broadly active (Hit Rates in PubChem Bioassays)
production in the cytoplasm. modification of Ras protein 2 YRR Y Compound Rcelp Retest Trypsin Counter Ste24 Counter
SN protease, and Ste24, another CaaX protease. P P yp
(Schmidt WK) Nomenclature Screen Screen
Justification: Reeap Trypsin Ste2, f )
Ras is difficult to drug directly through competitive inhibition because of its Egdggfnfc’us Ras 'V|'°5_t peptides with | Yeast ?L_jfacmr ’ l S Image Image
. . . . . . . . r in rarginin ] Je o P B AN e
high binding coefficient for GTP and the high concentration of GTP within o v (:ezijug : phr:;r':gne 1] = | i RREEEEE; not not
the cell. Therefore, the enzymes necessary for Ras maturation have been BRD-K55 available available
identified as possible targets for drug-induced inhibition. Preliminary Experimental ABZ- ABZ-KSKTKC(f) | ABZ-KSKTKC(f) Loa AC R s QiESSERESSEESSSEESE: Sm=SEEEREISSSEREES: SRDLK
. . _ e _ : . o) o Rceip = -6. SO ey -
studies have shown the ability to identify inhibitors of Rce1p through high- Substrate (ar)“'“° acid KSETI':AC(‘C) QM vig, 970 TR T e “ o b Chorm A BRD-A55
throughput small molecule screening (HTS). > y ] Q ctive: 31168 Pubthem Assays Active: 22/306 PubChem Assays > More Promiscuous
Experimental Enzyme 15ug/ml 25ug/ml 5x1074 % (W/v) BRD.KS
Previous Research: e e : :
To this aim, a primary HTS screen was carried out testing over 300,000 SE’;‘:;Z::*C";:'C 20uM 20uM 1ouM Log ACs0 Reeap = -6.85 e S Iﬁafe Iﬁafe
compounds from the NIH Molecular Libraries Small Molecule Repository : . ai?abl . ai?abl
(MLSMR) at single point doses to find inhibitors of Rce1p. From this screen, Titration: | ! - ! -
714 “hits”, or putative inhibitors were identified. Before screening, the proteases and their substrates had to be BRD-Ko3 e shass T BRD-K46 BRD-K26 ]
Project Goal: which a change in enzymatic activity will proportionally change o AR e
_ o he fl . | detecter Log AC50 Rce1p =-6.31 o el
* The overall goal of the study was to validate the activity of small-molecule the Tluorescent signal detected.
inhibitors of Rceap initially identified in the primary screen Controls: iseeess ! L \
To account for background fluorescence and identify the range of e R mraRIaran ¢ ot s Image Image
* The specific objectives were to: fluorescence signal within the assay, wells with substrate but no BRD-Kog S not not
a) confirm the results of a primary screen through a retesting at dose, and enzyme served as a positive control for inhibition, and wells with o WEEEE b available available
b) test compounds against related proteases (trypsin and Ste2) in order to enzyme and substrate but no compounds served as a negative Log AC5o Rcelp =-5.84 N
BRD-K16 BRD-Ko6 :
il a8, Active: 1/327 PubChem Assays Active: 1/301 PubChem Assays > Less Promiscuous
C h O I S = P BRD-K6g B
g Log AC50 Rce1p = -5.68 B R Image Image
not not
w1 A AR ERA PRI R NP R RPN available available
BRD-K31 Jiscess f fee
Ay c T ] 7 | | BRD K 6 j
Log AC50 Ree1p =-6.59 e Active: 1/274 Pubchem Assays Active: 1/280 Pubchem Assays

uuuuuuuuu

References Future Directions

Schmidt WK, Discovery of Specific Cell-Permeable Inhibitors of the Ras Converting Enzyme, NIH-Ro3 MH085698-01

Staubli
robotic arm

Staubli
robotic arm

:robotic arm

* Retest identified compounds from powder stocks to ensure consistent activity

Prepare 1536- Load compounds Add reagents with Screen plates with Data visualization AC kn OWI ed g me ntS

well plate acoustically \_’Vith Echo BioRapTR EnVision plate and analysis with | would like to thank my mentor, Joe, for helping me complete this project and for giving me a chance to
machine reader GeneData experience and enjoy applied science. | would also like to thank Megan Rokop, Rachel Woodruff, and Allison * Further chemical optimization to improve potency/selectivity
Martino for all the great work they have done as the coordinators of the internship program.

* Test compounds in cell-based assays to confirm ability to act intracellularly



