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Multiple myeloma (MM) is a plasma cell malignancy that produces ' 1B. ' ARHT7 U266 3D. ARHTT U266 - Transcriptomic analysis of UPS genes reveals that PSMC2 expression correlates with

large amounts of protein, making it exquisitely sensitive agents [ Vector PSMIC2 PSNICS Vectr PSC2 PSS Vector PSMC2 PSMC6 Vector PSMC2 PSMC6 _ | OS in both th_e APEX and CoMMpass datasets. Additic_)nal PSMC subunits correlate to
that disrupt proteostasis. A | | OS and PFS in the CoMMpass database, but PSMC2 is the most often altered.

The 26S proteasome is a massive 2.5 MDa multi- D
subunit proteolytic machine that is composed of a 20S catalytic

core and capped at either of both ends by 19S regulatory particles. Wy N PSMC2Low - - K
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Overexpression increases MMCL resistance to bortezomib and the ER stress inducer
tunicamycin. This contrasts what others have shown utilizing a CRISPR based KO
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Our overexpression data better models the clinical cohort where PSMC?2 is largely

the PSMB5 subunit that has chymotrypsin-like peptidase e dere Time: daye o m— — - overexpressed. This overexpressed PSMC2 increases proteasome activity and
activity. Bortezomib yields clinical response alone and in multidrug

PSMCEHigh s , 3B | improves MMCL responses to ER stress.
regimens, but drug resistance and relapse eventually occur.
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3 Harlen et al “Live cell Assays for Cell Stress Responses Reveal New Patterns of Cell
Signaling Caused by Mutations in Rhodopsin, alpha syn-nuclean, and TDP-43.

‘ ﬂ//L/J' '4 4Shi, C. X, et al. (2017). "CRISPR Genome-Wide Screening Identifies Dependence on the
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, : : Figure 3 Overexpressed PSMC subunits incorporate into Fi 4 PSMC?2 ion i d ist A. ARH77 and U266
comparing upper (red), middle (blue), and lower (green) tertitles of RNA | ) lgure overexpression Increases drug resistance. A. an 5 " - - -
expression (PSMC6 p= 1x10¢ PSMC2 p= 7x10© n=380). B. km higher order proteasome structures and increase CHTL FLAG and vector cells were challenged with BTZ for 18 hrs and then assayed by annexin Acosta-Alvear, D., et al. (2015). "Paradoxical resistance of multiple myeloma to proteasome

activity.  2A. 1B of PSMC2/PSMC6 overexpression does not Pl staining. LD50 increased from 10 nm to 15 nm in ARH77 cells and from 12 to 25 in iInhibitors by decreased levels of 19S proteasomal subunits.” Elife 4: e08153.

analysis of PSMC6 reveals poorer OS with higher expression )
M ETH O DS (Green=Upper 50%, Orange=Lower 50%, Black=Total cohort, Hazard Cchange basal PSMC levels. 2B. Co-IP of PSMC2/6 yields PSMC1, U266 Cells. B. ARH77 and U266 cells were treated with BTZ and analyzed for P! ) _ o _
Ratio (HR)=2.29 p=0.0014 n=221). Higher PSMC2 expression also SU99esting PSMC2-FLAG is incorporated into the 19S proteasome. positivity every 4 hours using an Incucyte SX5. ®Haertle, L., et al. (2019). "Mechanisms of Proteasome Inhibitor Resistance Selected By

correlated with poorer OS (Green= Upper 33%, Orange=Lower 66%, C. PSMC2 overexpr_ession increases CTL proteasome activity.. D. Clonal Evolution in Multiple Myeloma." Blood 134: 4349.
Black=Total cohort, HR=1.993 p=0.0136 n=216) C. Cox univariate PSMC2 overexpression modulates processing of K48 UB chains.
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_ _ and OS. Significant HRs and related p-values are highlighted. U266 C
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“ We tested the effects of PSMC2 overexpression on endoplasmic reticulum for pan-cancer PSMC2 expression  5B. Figure 5 PSMC2 moduIEzlpttg:wER spt%rncezsw;G in Multiple Myelor;nzvegc;ll IiP;M;Z;MGA ARH77 FLAG Vector James IgnatZ'HOOver, MD PhD
stress by treating the cells with bortezomib or tunicamycin, an antibiotic that reveals a median progression free —— ,mm? control, PSMC2-FLAG, or PSMC2 knockdown cells were treated with 10 nM BTZ for 18 hour and James.|gnatZ-H00ver2@UthSpltaIS .0rg

inhibits N glycosylation of ER proteins, and assessing the real time viability of = : survival of 51 months in the U™ msmmmE s analyzed by WB ER stress sensors activation. B. ER Stress Sensor (ERSS) described by others.? Briefly

. . . . ‘ PSMC2 altered cohort compared to | the sensor shares an intron with XBP1U, a precursor of the XBP1S. Upon cell stress, intron is spliced, _
MMCLs treated with using Incucyte fluorescent MICroscopy, 1B anaIySIS of O e o O 0 64 months in the unaltered cohort Intron removal and GFP is expressed. C. ARH77 and U266 cells were transduced with ERSS and= challenged with 20 Correspondlng AUthor

I I I ' ' - -3 = | ug/ml tunicamycin for 24 hours and ER stress was quantitated by Flow cytometry. D. ARH77 and U266 .
ER stress protein expression, and activation of a viral ER stress sensor by e : e — L (p=1.2x10%3). B R — James Driscoll, MD PhD
flow cytometry
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Cells cells were transduced with ERSS, treated with 10 nM BTZ and assayed by flow at 12 and 24 hours. In
both cell lines, PSMC2 overexpression blunts the level of GFP signal on BTZ challenge. JameS DriSCO”@UthSpitaIS Org
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