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中文摘要： 

     雄性激素接受器(androgen receptor)的訊息傳遞路徑，在攝護腺腫瘤(prostate 

cancer)生成及發展的過程中扮演著關鍵性的角色。雄性激素接受器的做用蛋白質應該在攝

護腺腫瘤的生長過程中扮演著重要的角色。在此計畫中，我們利用 yeast two hybrid system

的方法找出雄性激素接受器的作用蛋白質，在研究的結果中，發現 transgelin 能藉由與雄

性激素接受器之作用蛋白質 ARA54 結合來影響或抑制 ARA54 對於雄性激素接受器的促進訊

息傳遞的功能。阻斷此訊息傳遞的路徑，利用對於作用蛋白質的調控來影響雄性激素接受

器的訊息路徑，這個研究結果，應該在攝護腺癌的治療上開啟另一個方向。不過，還需要

更多的研究，來了解其中的作用機轉，或是否其他的作用蛋白質，也有相類似的作用，都

值得更深入地做研究。 

 

英文摘要： 

The androgen receptor (AR) requires coregulators for its optimal function. However, 
whether AR coregulators further need interacting protein(s) for their proper function remains 
unclear. Here we describe transgelin as the first ARA54-associated negative modulator for AR. 
Transgelin suppressed ARA54-enhanced AR function in ARA54-positive but not in 
ARA54-negative cells. Transgelin suppressed AR transactivation via interruption of ARA54 
homodimerization and AR-ARA54 heterodimerization. Stable transfection of transgelin in 
LNCaP cells suppressed AR-mediated cell growth and PSA expression, while this suppressive 
effect was abolished by the addition of ARA54-siRNA. They also demonstrate that AR 
coregulators, like ARA54, may have dual in vivo roles to both function as a coactivator directly 
and as a mediator for its interacting protein’s influence on the AR function indirectly. The success 
of this proposal will not only demonstrate that proper AR function also needs modulators of AR 
coregulators, but also provides us the opportunity to target and modify AR function without 
targeting the AR directly, which can reduce many potential side effects as the AR has many other 
important in vivo functions. However, the detail mechanism still is unclear. More studies are 
necessary to further dissect that. 

 

INTRODUCTION 
Prostate cancer is the most frequently diagnosed malignancy in aging males, and each year about 
31,500 men in the United States lose their lives because of this malignancy (1). Androgen and the 
androgen receptor (AR) play pivotal roles in the progression of prostate cancer. Dissecting the 
precise molecular mechanism of how AR signaling is regulated and how it contributes to the 
prostate cancer progression may, therefore, greatly help in battling this disease. AR is a 
ligand-dependent transcription factor that belongs to the superfamily of nuclear receptors (NR) (2, 
3). The proper function of AR requires coregulators for its optimal signaling (4, 5). Several AR 
coregulators, including the CREB-binding protein (CBP), SRC-1, ARA54, ARA55 , 
ARA67/PAT1, ARA70, hRad9, and PTEN have been identified and their potential 
pathophysiological roles in the prostate cancer progression have been studied (6-20). ARA54 
enhances AR function in a ligand-dependent manner and co-expression of ARA54 with other AR 
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coactivators like SRC-1 or ARA70 additively enhances AR function (10). Our previous study 
showed that a dominant-negative mutant of ARA54 suppresses the AR-mediated LNCaP cell 
growth and the expression of AR target gene prostate-specific antigen (PSA) (21). The detailed 
mechanisms of the AR transcriptional machinery still remain to be further elucidated. It is 
unknown whether these AR coregulators need interacting proteins to modulate their coregulator 
activity. Recently, Shields et al. characterized transgelin as a gene whose expression was 
abolished by Ras and loss of transgelin expression may represent an early event for the tumor 
progression in breast and colon cancers (22). Here we describe the identification of transgelin as a 
potential prostate cancer suppressor via inhibition of ARA54-enhanced AR transactivation and 
prostate cancer cell growth. 
 
AIMS 
Studies of how Tgln and hnRNP A1 (via interaction with ARA54) influence AR transactivation 
/target genes and AR-mediated prostate cancer cell growth and/or apoptosis.  
 
Results and Discussion 
Identification of transgelin as an ARA54 interacting protein--Full-length ARA54 was used as bait 
to screen its associate proteins from the human prostate cDNA library using the CLONTECH 
matchmaker yeast two-hybrid system. Figure 1A and 1B shows ARA54 interacted with transgelin 
in 3T3-L1 and COS-1 mammalian cells in the presence or absence of DHT (lane 5). In contrast, 
transgelin showed little interaction with AR (lane 6). To further confirm that, we demonstarted 
that endogenous transgelin in LNCaP cells could be co-immunoprecipitated with endogenous 
ARA54 using an anti-ARA54 antibody (Figure 1C).  
Transgelin suppressed the ARA54-enhanced AR transactivation in mammalian cells-- 
In 3T3-L1, which is an ARA54-negative cell line (see Figure 3A), addition of ARA54 can further 
enhance AR transactivation in the presence of 10 nM DHT (Figure 2A, lanes 5 and 9 vs. 2). This 
ARA54-enhanced optimal AR transactivation was suppressed after addition of transgelin (Figure 
2A, lanes 6, 7, and 8 vs. 5, lanes 10, 11, and 12 vs. 9). As shown in Figure 2B, lanes 13 and 14 vs. 
12, addition of transgelin could effectively suppress the ARA54-enhanced mtART877A 
transactivation induced by E2 or HF in COS-1 cells. We further tested the effect of transgelin on 
the AR transactivation enhanced by other AR coregulators such as the ARA70, ARA55, SRC-1, 
supervillin, gelsolin, and CBP.  As shown in Figure 2C, transgelin showed little effect on the AR 
transactivation enhanced by these coregulators except for ARA54. These data suggested that 
transgelin might function as a relatively specific modulator for ARA54. 
ARA54 is essential for mediating transgelin’s suppressive effect-- Figure 3A showed the 
detection of endogenous ARA54 using western blot in LNCaP but not in 3T3-L1 cells.  We 
found that transgelin could significantly repress the AR transactivation in the ARA54-positive 
LNCaP cells (Figure 3B) but had only a marginal effect in the ARA54-negative 3T3-L1 cells 
(Figure 3C). The suppressive effect of transgelin was abolished after the silencing of endogenous 
ARA54 (Figure 3D and 3E, upper panel).  
Transgelin blocked the interaction between AR and ARA54 as well as the ARA54 



 4

homodimerization-- We applied mammalian two-hybrid assay to test if transgelin has any effect 
on the interaction between AR and ARA54 as well as ARA54 homodimerization. In Figure 4A, 
co-transfection of pcDNA3-Flag-transgelin significantly suppressed the homodimerization 
interaction between pM-ARA54 and pVP16-ARA54 (lanes 3, 4, and 5 vs. 2). Androgen 
dependent interaction between ARA54 and AR was also suppressed by the addition of transgelin 
in a dose-dependent manner (lanes 8, 9, and 10 vs. 7). As control, the addition of transgelin 
showed little influence on the interaction between pVP16-T and pM-53 (lanes 11-14), indicating 
the effect of transgelin is not the result of squelching effect on transcription. These results 
suggested transgelin might be able to suppress ARA54-enhanced AR transactivation via 
interruption of interaction between ARA54 and AR as well as ARA54 homodimerization.  
Small interfering RNA (siRNA) suppression of endogenous transgelin enhanced AR 
transactivation in LNCaP cells-- As shown in Figure 5A and 5B, transgelin expression was 
suppressed by more than 60% as demonstrated in real-time RT-PCR and western blot assay. As 
shown in Figure 5C, AR transactivation was further enhanced by 2-4 folds when the endogenous 
transgelin was suppressed. These results suggest that the silencing of endogenous transgelin via 
its siRNA may reduce transgelin’s suppressive effect on AR function, which further confirmed 
the suppressor role of transgelin on the AR transactivation. 

 Fig.1 

 Fig.2 
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Fig.3  

 Fig.5 
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