ClFellows 202202021

Computing Innovation Fellows

NME2 and MYC Pathway Drives Resistance to Enzalutamide Treatment in CRPC Patients

Sukanya Panja?, Christina Yu!, Vamshi Saggurthi', Michael W. Craige!, Katie Whitehead?, Mayra Vendramini Tuiche!, Aymen Al Saadi?, Riddhi Vyas?, Shridar Ganesan?#, Frederick

m.'l "‘W Coffman?, James S. Parrott!, Shantenu Jha?, Isaac Kim?#, Edward Schaeffer3, Sarki Abdulkadir3, Vishal Kothari3*, Antonina Mitrofanoval#*
k ol

L] TG E RS 1Rutgers School of Health Professions, Department of Health Informatics, Newark, NJ
Rutgers School of Engineering, Department of Computer Engineering, New Brunswick, NJ

3Feinberg School of Medicine, Northwestern University, Department of Urology, Chicago, IL

5 C h O | -:}f H B4 | | |"| F' [ I'-E"S g | ik 4Rutgers Cancer Institute of New Jersey, New Brunswick, NJ

*Co-corresponding authors

Abstract Mining of the network — Step 1

NME2 and MYC pathway are associated with poor response to

Resistance to Enzalutamide is a serious problem in prostate cancer. Enzalutamide

Thus there is a crucial need to develop computational approaches

that can help improve understanding of underlying molecular 'TRZ

mechanisms involved in response to Enzalutamide. In this study, we ¢ &* » Sample collection progression Sample collection progression

have reconstructed a CRPC-specific mechanism-centric regulatory Pathway —> s i s —

network which integrates biological pathways with their upstream P A )

transcriptional regulatory programs and mined the network to identify m!; - 4‘

MYC pathway and i.tS UpStr.eam transcriptional regUIatC.)ry program, Phenotype 1 Phenotype 2 Phenotype 3 CRPC patient cohort (Enzalutamide) CRPC patient cohorts (Abiraterone)
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predict CRPC patients at risk of developing resistance to g M08 ;" hazard raio = 5.23 §0 0 remdmo-1s o
Enzalutamide. Finally, we have demonstrated that the ability of our Following reconstruction of the network, our next essential step was network mining. In this study network mining g | 5075 an po7s Rt e
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prostate cancer aggressiveness and treatment response. Thus we that govern response to Enzalutamide treatment . In particular, we sought to identify parts of the network that NME2 transcriptional activty  § _ _ _ _ E 00 Groupt 1 0.

propose that MYC associated mechanisms can be utilized to pre- were upregulated in untreated state (i.e., phenotype 1), becomes down-regulated in Enzalutamide sensitive state NME2 Activit E L e (rorthe) E " Nime (monthe) e ”"21_“;‘;&3,;.’258 "
screen patients who are at a higher risk of developing resistance to (i.e., phenotype 2) and then again “recovers” and become up-regulated in Enzalutamide resistant state (i.e., Lﬂ;fitzathway- S s 3 1 o “ds s 0 o

Enzalutamide phenotype 3). We hypothesized that subnetworks that showcase such “up-down-up” behavior play a role in Group2f  Groupt L 7Number“amsk 2 L Eumbefmsk”

response to Enzalutamide.
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