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« Multiple myeloma (MM) remains an incurable plasma cell malignancy that
produces large amounts of protein, making it exquisitely sensitive agents

that disrupt proteostasis.

« The 26S proteasome is a 2.5 MegaDalton multisubunit proteolytic machine
that is composed of a 20S catalytic core particle capped at either or both ends
by 19S regulatory particles.

ce5339. BEz

High-tnrougnput Screen with
£R Smess and LPRI geting prarmAcelogics

ARHTT. pLKO

¥
3
[ —

oLKD PSMCIOverexpression

a

« Proteasome inhibitors (PI), e.g., bortezomib (BTZ), primarily bind | i o H - ,
. L . . . ~ - i o Vohiclo 8338 C85339 + Bz :
the PSMB5 subunit that has chymotrypsin-like peptidase activity. Bortezomib g . i ue 3 -
yields clinical responses alone and in multidrug regimens, but drug resistance - H | ) H g 2
and relapse eventually occur. H L ; e e H ‘CFTTTT T . TInTArT [TIT) u SN
. . s . i . - H = g = | amer  ® -
« We hypothesized that adaptations within the ubiquitin proteasome system H Yo e i = o e g 3, e L o2 W
e X HE ~ H . " - PR . $ Sl - BTZA
may decrease Pl sensitivity of MM cells but also reveal actionable targets that b Fig 3. PSMC2 overexpression sensitizes MMCLS to ER stress inhibition. a. Scheme for the high u et & ] oo *
. . N 4 throughput pharmacologic screen to detect synthetic lethal ir in PSMC2- pressing cells ot - P
sensitize BTZ-resistant cells to novel therapies. [ ————————— * = £ W e me e compared to cells expressing the empty vector control pLKO. MMCLs were transduced with either pLKO Days, Post.randomization
Fig 1. ene e °"w“h atient response to"Btz and OS. a. or PSMC2-FLAG inserted within pLKO and challenged with a library of 200 small molecules that target Fig 5. PSMC2 overexpression sensitizes MM cells to CB-5339 and Btz combination therapy in vivo. a. Experimental
S(?hema for bmmforrgatlc angl sis of the APEX and goMM ass Ziud datasets to identif effectors of the ER stress response. After three days of treatment, relative cell viability was assayed scheme: 32 female NSG mice > 6 weeks of age were injected with 1.5x108 ARH77-pLKO-LUC or ARH77-PSMC2-LUC
METHODS genes that 4 with BTZ-resi and plnfenor Oys b. Univariate 001 using the XTT assay. Hits were identified as compounds that increased cell killing in PSMC2- cells subcutaneously (sc). Five days after injection, mice were injected with luciferin SC. Ten minutes later, total photon flux

oportional hazard analysis of the APEX dataset was performed to identi roteasome genes overexpressing cells two-fold greater than that measured in pLKO-expressing cells. b. Chemical
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rrelate proteasome gene expression Identify synthetic lethal interactions in that correlated with lack of response to Btz or Dex and also correlated with clinical outcome. OS of (IRE1a inhibitor) and PF04929113 (HSP90 inhibitor). c. pLKO or PSMC2-transduced MM cells were
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expression in patients treated with either Btz or Dex monotherapy. ¢. Univariate Cox proportlonal Results are expressed as relative absorbance compared to untreated cells with n=3 in all cases. Data
hazard analysis of the CoMMpass dataset to correlate prc

was quantified using the Spectrum IVIS with a whole mouse gate using Livinglmage software. Mice were randomized into
four groups, with eight mice/group. Two mice in the pLKO Btz group and one in the CB-5339 group did not develop tumors
and were excluded from analysis, thus n=6 and n=7 for these groups, respectively. Groups were treated with either 0.5
mg/kg Btz sc, 45 mg/kg CB-5339 by oral gavage or combination therapy 2X weekly for 2 weeks. Mice were monitored by

Library of ER-targeting 2X weekly for tumor size by BLI and for morbidity. b. Normalized total photon flux was analyzed at the start of therapy (t=0),

pharm log with outcome. d. Heat map of proteasome gene e e. Box and whisker Io? for PSMC2 and was using nonlinear regression analysis in Graphpad. R? and LDs, values are reported. d. and at 14 and 24 days. c. Average photon flux/treatment group plotted over time. Dunnett’s multi-comparison analysis
PSMCGE RNA expression IeSels s‘:ratmed by lrgatment with either Btz or Dexan response status PLKO or PSMCZ-transduced MM cells were treated with CB-51_339 for three days before viability was compared total flux between treatment groups with exact p-values given in the figure. n=8 for each group except n=6 for
(NR = non-responder, R = responder). Btz R (n = 55) on average exhibited lower levels of PSMC2 measured using the XTT assay. Results are expressed as relative absorbance compared to untreated pLKO Btz and n=7 for pLKO-CB-5339. d. Kaplan-Meier OS analysis of ARH77-pLKO-LUC and ARH77-PSMC2-LUC
and PSM6 cor?\pared‘ to Btz I\TR (= 61) Data was analyzed ?nilizing a twotailed student's t-test cells with n=3 in all cases. Data was analyzed using nonlinear regression analysis in Graphpad. R? and injected mice treated with vehicle, 0.5 mg/kg Btz 2X weekly for 2 weeks, 45 mg/kg CB-5339 2X weekly for 2 weeks or
Mysloma Calls with p-values of 0.0216 and 0.0126, respectively. f. KM analysis of APEX patients stratified by LDso values are reported. comblnanon reatment. éﬂgc‘il:lz;r; os .Imp?;?ﬁ;g_:ﬂ";zfzggj"L}gu g g‘,;:fé:ﬁ?, ;an:;g:nle‘;fzr:giet%g;ve?nyigk‘;h:
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IA22 patient database revealed worse OS in patients in the high tertile of PSMC2 and PSMC6
expression than those in the low tertile p-value = 5x107 and 5x10 "6 respectively.
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alteration in CD138* cells from patients enrolled on the CoMMpass study (n=1077).
y ) Schema of conditional p97 knockdown system in MM cells. pLKO or PSMC2-FLAG expressing U266 cells
Increased PSMC copy nuumber (red) and patients with decreased PSMC copy number
S N . ) N were sequentially transduced to stably express a Dox-responsive transcription cofactor and selected by - -
are indicated in blue (X-axis). b. Number of patients (Y-axis) vs. copy number l0g,  crery fiow sorting. mCherry positive cells were then transduced with three ShRNAS to knockdown p97 O“d' g‘f'"és.g’ the (":AMRF fg Sooess tothe CoMMpass dataset , Case CCC Flow Core, the Vinney Foundation
(relative to ploidy + 1) for PSMC2 or PSMC6 using the CoMMpass dataset. c¢. Box and  4ng expressed a GFP marker under control of a third generation, blasticidin-selectable, Tet-On promoter. | 2" eldman Cancer Lenter.

Mont! whi_sker plot_s _°f RNA expression levels of PSMC2 and PSMC6 frqm Cc “'f ’“3_5(_) Rep! ive flow cytometry and fluorescent microscopy data are provided (Fig. S6). b. U266-pLKO-
sty of PSME and patients exhibited RNA levels > the mean for PSMC2 (n = 420) while 60 patients exhibit  Cherry and U266-PSMC2-Cherry were pretreated with 10pg/ml Dox and analyzed by XTT assay for relative
adverse to: s al exclusity o and = PSMCG6 levels > the mean (n = 220). d. PSMC2 and PSMC6 DNA CN in cell lines viability. Viability of pLKO cells decreased by ~30%, while PSMC2 viability decreased ~50% after Dox
= S.aﬁﬁﬂl’: Lo me‘;‘ng:‘("';'l‘.:’“'e T 4 interrogated using the DEPMAP Portal. DEPMAP portal’s relative copy number pipeline  treatment. Differences between Dox and no Dox treatment mean values were compared by Sidak’s multiple CO N ACT IN FORMATION
xenografts of PSMC2-expressing d varies by cell line using Sanger whole exome sequencing (WES) data, and 700 cell ~ comparison testing (n=3 with exact p-values given). c. U266-pLKO-Cherry and U266-PSMC2-Cherry cells
cells in a murine disease model o - L lines. Data is graphed as log, (n+1) ploidy. e. Sensitivity of cell lines to PSMC2 Were pretreated with 10ug/ml Dox for three days, at which point an equal number of cells were removed and Primary Author: James.Ignatz-Hoover2@uhhospitals .org

erturbation. 1150 cell lines underwent CRISPR-based PSMC2 KO and 708 cell lines treated with increasing doses of CB-5339 for three days in triplicate prior to measuring cell viability using the N 3 . >
ﬁnderwent RNAi-based PSMC2 knockdown, respectively. A score of 0 is the median for ~ XT1 @ssay. A nonlinear curve was extrapolated with R? and LD, values reported. Corresponding Author: James.Driscoll@uhhospitals.org
non-essential genes, while a score of -1 is the median for essential genes.
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