
POST-TREATMENT CHANGES IN LEVELS OF TNF FAMILY LIGANDS AND XIAP MAY PREDICT SENSITIVITY TO IAP ANTAGONIST CUDC-427 

Ruzanna Atoyan*, Maria-Elena S. Samson*, Brianne Hantzis, Anna W. Ma, Ze Tian, Ling Yin, Mylissa Borek, Steven Dellarocca , Brian Zifcak, Guangxin Xu, Jing Wang  

Curis, Inc., Lexington, MA 02421 

#917 AACR 2014 

Introduction 

*These authors contributed equally to this work 

Dysfunction in the ability to undergo apoptosis has been associated with many 

cancers. Overexpression of inhibitors of apoptosis (IAP) proteins is one mechanism by 

which cancers evade apoptosis. Therefore, IAP proteins have become a promising 

target for anticancer therapy.  Antagonists of IAP proteins have been shown to 

synergize with TNF receptor family signaling as well as with standard-of-care 

chemotherapeutics and targeted therapies. However, determinants of sensitivity to 

single-agent IAP antagonists has not been established. CUDC-427 is a potent, oral, 

monovalent IAP antagonist poised for more advanced clinical testing. In the current 

study, screening of a panel of breast, ovarian, pancreatic, and hematologic cancer cell 

lines using viability assays in 2D and 3D culture systems identified a group of cell lines 

that are sensitive to CUDC-427 treatment as a single agent. Mechanism of action 

studies identified TNFŬ and XIAP level alterations as putative markers correlated with 

CUDC-427 sensitivity. These potential predictive markers may inform clinical 

development of CUDC-427 as monotherapy and in combination with other therapeutic 

agents. 

Sensitivity of breast, ovarian, pancreatic, and 
hematologic cancer cell lines to CUDC-427 

A. Growth inhibition sensitivity of CUDC-427 alone and CUDC-427 plus TNFŬ in 99 cancer cell lines in 

2D culture. B. Growth inhibition of CUDC-427 in a panel of cancer cell lines in 3D culture. C. Sensitivity 

of CUDC-427 alone and in combination with TNFŬ in different indications.  D. Significant correlation of 

growth inhibition of CUDC-427 in 2D and 3D culture. Significant correlation observed, P=0.017. 

 

× A group of cell lines were shown to be sensitive to CUDC-427 in both 2D and 3D in vitro culture 

systems.  TNFŬ sensitizes certain resistant cell lines to CUDC-427 treatment. 

× CUDC-427 induces TNFŬ family ligands through the activation of the non-canonical NF-ǶB pathway, 

and redirects the TNFŬ receptor signaling to caspase 8 activation via cIAP degradation.  

× CUDC-427 also decreases XIAP levels, which results in direct activation of caspases in the most 

sensitive cell line, EVSA-T.   

× Activation of the non-canonical NF-ǶB pathway is required but not sufficient for CUDC-427 sensitivity.  

× Stromal cell co-culture and in vivo efficacy studies indicate that tumor microenvironment may 

sensitize certain insensitive cell lines 

× These results suggest the potential utility of TNFŬ and/or XIAP level alterations as predictive markers 

of CUDC-427 sensitivity in breast cancer. 
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A, C & E. Alterations in IAP proteins and their downstream markers following CUDC-427 treatment in EVSA-

T, MDA-MB-231 and MCF-7 breast cancer cell lines, respectively. B & D. mRNA level of TNFŬ and TRAIL 

following CUDC-427 treatment in EVSA-T and MDA-MB-231 cell lines, respectively.  
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A & C. Protein level alterations of IAPs and their downstream markers following CUDC-427 treatment in 

WSU-DLCL2 and Karpas 422 cell lines in vitro.  B. TNFŬ mRNA levels following CUDC-427 treatment in 

WSU-DLCL2  cell line. D. Caspase 3/7 activity of Karpas 422 cells, mouse stromal cells and Karpas 422 

plus mouse stromal cells following CUDC-427 treatment . E & F. Tumor Growth and body weight changes 

of Karpas 422 subcutanous xenograft model following treatment of CUDC-427 for 38 days. CUDC-427 is 

administrated orally at 15mg/kg daily Monday through Friday weekly. MSC: mouse bone marrow stromal 

cells.  
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MDA-MB-231: IC50=3.04µM 

EVSA-T: IC50 = 0.02µM 
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CUDC-427 mechanisms of action  
in breast cancer cell lines 

CUDC-427 mechanisms of action  
in lymphoma cell lines 

CUDC-427 activates caspases 

A & B. Caspase 3/7, 8 and 9 activity of CUDC-427 in MDA-MB-231 breast cancer cell line. C & D. 

Caspase 3/7, 8 and 9 activity of CUDC-427 in WSU-DLCL2 diffuse large B cell lymphoma cell line. 
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CUDC-427 mechanisms of action 

Conclusions 

EVSA-T Summary: 

Ç EVSA-T cells are very sensitive to 

CUDC-427 treatment 

Ç CUDC-427 decreases XIAP protein 

levels 

Ç CUDC-427 activates the non- 

canonical NF-kB pathway and 

dramatically increases the synthesis 

of TNFŬ, but not TRAIL or FasL 

Ç CUDC-427 activates caspases and 

tBID 

MDA-MB-231 Summary 

Ç MDA-MB-231 cells are sensitive to 

CUDC-427 treatment 

Ç No change in XIAP protein levels 

induced by CUDC-427 

Ç CUDC-427 activates the non-

canonical NF-kB pathway, and 

induces expression of TNFŬ and 

TRAIL, but not FasL  

Ç CUDC-427 activates caspases and 

tBID 

MCF-7 Summary 

Ç MCF-7 cells are insensitive to 

CUDC-427 treatment 

Ç CUDC-427 induces no changes in 

XIAP protein levels 

Ç CUDC-427 activates the non-

canonical NF-kB pathway, but does 

not induce TNFŬ, TRAIL  or FASL 

expression 

Ç CUDC-427 does not activate 

caspases or tBID 

WSU-DLCL2 Summary: 

Ç WSU-DLCL2 is sensitive to CUDC-

427 treatment 

Ç CUDC-427 induces no change in 

XIAP protein levels 

Ç CUDC-427 activates the non-

canonical NF-kB pathway and 

induces TNFŬ expression 

Ç CUDC-427 activates caspases 

Karpas 422 Summary: 

Ç Karpas 422 cells are insensitive to CUDC-427 treatment 

Ç CUDC-427 induces no change in XIAP protein levels 

Ç CUDC-427 activates the non-canonical NF-kB pathway, but dose not induces the expression of TNFŬ, TRAIL or FasL 

Ç CUDC-427 does not activate caspases 

Ç CUDC-427 induces caspase activation when Karpas 422 cells are culturing with mouse stromal cells  

Ç Karpas 422 xenograft models are sensitive to CUDC-427 treatment 

D 

A 

Caspase 8 
 
CI Caspase 8 p43/p41 
 
Cl Caspase 8 p18 
 

E F 

CUDC-427 decreases cIAP1 by promoting rapid proteasomal degradation, and in turn activates the non-

canonical NF-əB pathway. The degradation of cIAP1 triggers accumlation of NIK, which leads to NF-əB 

p100 processing to p52 and liberation of p52/RelB. This active NF-əB heterodimer subsequently 

translocates to the nucleus and activates TNFŬ gene expression. The transcriptional activation of TNFŬ 

directly induces TNFŬ production. In the absence of cIAP proteins, TNFŬ/Fas engagement activates 

Caspase 8, which consecutively triggers BID cleavage to tBID.  tBID translocates to mitochondria and 

consequently promotes cytochrome C release and caspase 9 activation. Concurrently, CUDC-427 

releases XIAP protein from binding with cleaved caspase 9, 3 and 7, and thereby induces apoptosis. 
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