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OPINION

Without doubt, we can understand that cancer such as breast 
cancer is considered as a heterogeneous disease. It consists of 
several molecular subtypes and each subtype has a unique signaling 
pathways with a distinct growth and proliferation stimulatory. 
Throughout the last few decades, the information about the cellular 
process and signaling pathways that involved in cancer become 
clearer. These cellular processes and signaling pathways have been 
reported to affect the survival, proliferation, migration, invasion 
and apoptosis of the cancer cells [1-4]. Indeed, these signaling 
pathways frequently have cross talk between each other either 
direct or indirect to maintain breast cancer cell signaling on which 
able to respond to the external stimulators. Most of the researcher 
nowadays focusing on targeting these signaling pathways which can 
disrupt the internal cross talk signals in the cancer cell. However, 
another recent field that the scientist working on is the proteasome. 
The ubiquitin proteasomal system (UPS) is an important regulator 
for cell growth and cellular apoptosis. In cancer, the function and 
activities of proteasome are altered. For example, in apoptosis, 
several signaling pathways are included from releasing cytochrome 
C, activation Apaf-I containing activation of caspases apoptosome 
complex [5], all of these process by mitochondria. UPS system 
has an important role in regulating caspase and some of the 
apoptosis marker like BCL-2. For that, targeting proteasome could 
exert anticancer effect by inducing apoptosis and may also exert 
antitumor effect in-vivo. 

UBIQUITIN PROTEASOME SYSTEM AS A NOVEL 
TARGET FOR CANCER

UPS system in cancer cells has an important role in maintaining 
the cells growth and survival by regulating several pathways. 
Furthermore, proteasomal activity is increased in cancer cells.  

 
For that, several proteasome inhibitors have been developed 
which differentially controls the cellular proteins that involved 
in carcinogenesis or tumorigenesis process. The most popular 
one is MG-132 which is belongs to peptide aldehydes inhibitors, 
it also inhibits cathepsins and calpains. Another more potent and 
more specific to proteasome which has been developed is PS-341, 
boric acid peptide in inhibitor [6,7]. PS-341 has been investigated 
in-vitro using more than 60 cell lines including, human prostate, 
colorectal and breast cancer cell lines, and the result was clearly 
reflecting the potential of PS-341 as anticancer agent; it exerts 
cytotoxicity, cell cycle arrest, increase p21 and p27 and inhibiting 
NF-kB activities [8-10]. Overall, the mechanism for proteasome 
inhibitors in targeting cancer cells are varied; it could accumulate of 
growth inhibitory proteins, p21 and p27, or accumulation of BCL-2 
pro-apoptotic family, or by inducing caspases pathways. Altogether, 
targeting proteasome is very important and recently it has been 
considered as a novel therapeutic strategy for cancer treatment. 

More recently, several proteasomal subunits have been identified 
as biomarkers and novel therapeutic targets in malignancies; such 
as PSMD2 in lung and breast cancer [11,12], PSMD3 in breast cancer 
[13] and PSMB1 which was highly upregulated gene in bladder 
cancer [14]. Furthermore, increase proteasomal activity in tumor 
tissues compared to adjacent normal tissues were observed [15].  

Modulation one or more of the proteasomal subunits 
by pharmacological intervention could be therapeutically 
advantageous. Knockdown some of the proteasomal subunits using 
siRNA technology have revealed to induce apoptosis, block cell 
cycle, inhibit cell proliferation in addition to inhibit tumor growth 
in some of the in-vivo studies. Because of the important role of the 
proteasomes in normal cellular process, non-specifically targeting 
might be toxic for the cells. Moreover, growing the knowledge on 
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the expression pattern and the role of the proteasome subunits in 
normal vs tumor cells could provide a rational foundation for the 
use of proteasome-targeting drugs. 
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