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9.    Scientific Progress Report 
          (Confine to pages 2 & 3) 

 

Small cell lung cancer (SCLC) cell lines show reduced expression of the normally ubiquitous 
glucocorticoid receptor (GR). These expression levels are below the threshold level required to 
respond to the synthetic glucocorticoid, dexamethasone, and both cell lines and tumours are 
classified as glucocorticoid insensitive. Forced over-expression of the GR in cell lines and 
xenograft by adenoviral infection restores glucocorticoid sensitivity but also, importantly, 
results in apoptotic death. This suggests that silencing of the GR in SCLC cells and xenograft 
confers a survival advantage to the cancer. Many cancers inactivate tumour suppressor genes 
by hypermethylation of their promoter region and/or by histone deacetylation. We aimed to 
determine whether the GR in SCLC cells is silenced with these epigenetic marks, to determine 
whether endogenous re-expression of the GR is sufficient to drive the cells to apoptosis and 
whether similar epigenetic marks occur in biopsies from patients diagnosed with SCLC. 
 
Specifically, our aims for the project were as follows: 
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Aim 1: To determine whether the GR is epigenetically silenced in SCLC cells. 
This aim has been achieved and the results contribute to a publication (Kay et al 2011). 
 
Aim 2: To determine whether re-expression of endogenous GR in SCLC cells induces 
apoptosis. 
 

(a) To determine whether re-expression of the GR induces apoptosis of SCLC cells, DMS 
79 (a SCLC cell line) and HEK (an equally glucocorticoid insensitive cell line) cells were 
exposed to the demethylating agent, 5-Aza-2’-deoxycytidine (5’ Aza) for 72 hours. The 
cells were then stained with either propidium iodide (a marker of dead cells) or Annexin 
V-APC (a marker of apoptotic cells) and analysed by flow cytometry. Treatment of the 
cell lines with 0.5µM 5’ Aza resulted in negligible cell death of HEK cells but caused a 
significant increase in DMS 79 cell death. Most importantly, treatment of HEK cells with 
5’ Aza resulted in a 1.8% increase in apoptotic cell death while similar treatment 
induced apoptosis of 25% more DMS 79 cells (Figure 1). 

 
 
Figure 1: HEK and DMS 79 cells were exposed 
to 0.5µM 5’ Aza for 72h, stained with Annexin V-
APC and analysed by flow cytometry. 
Treatment with 5’ Aza induced a 1.8% increase 
in apoptotic cells in HEK cells and a 25% 
increase in apoptotic cells in the DMS 79 cell 
population. 
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(b) The human GR codes for multiple isoforms. Exons 1 and 9 contain multiple variants 
where alternative splicing of exon 9 gives rise to two GR variants, GR� (the functional 
form of the GR) and GR� (whose function is speculative but not definitively know). Exon 
1 consists of the promoter region and shows variable and extensive methylation (Kay et 
al 2011). The promoter region is unusually complex and poorly understood but usage of 
specific upstream non-coding exons (1A – J), each with a GC rich, TATAless promoter, 
is thought to be tissue-specific. The translated GR product is unaffected, as the start 
codon is located in the common exon 2. Recently, alternative translation initiation of the 
mature GR transcript has been recognised as an additional mechanism for generating 
cellular heterogeneity within the human GR�, with numerous isoforms (GR�-A, B, C1-3, 
D1-3) that differ in the length of the N-terminus. Recent evidence suggests that the GR-
C isoforms are more effective at inducing apoptosis than the other isoforms. To 
determine which GR isoforms are re-expressed following demethylation of the 
promoter, DMS 79 cells were exposed to 5’ Aza for 72 hours prior to western blot 
analysis using a specific antibody for the GR. We showed that DMS 79 express GR�-A, 
B and two of the C isoforms and that all isoforms show significantly more re-expression 
after treatment with a demethylating agent when compared to the control. 
 

 

 
Figure 2: DMS 79 cells were treated with varying concentrations of 5’ Aza for 72h. Total 
protein was extracted and probed for the presence of GR� isoforms. GAPDH served as a 
loading control. Upon demethylation, the DMS 79 re-expressed GR� isoforms A, B and two 
of the C isoforms. 
 

Aim 3: To determine whether the GR is similarly silenced in biopsies taken from patients 
diagnosed with SCLC. 
 
Ethical approval was obtained in Dec 2010 and sample collection began in Feb 2011. We 
have collected eight biopsies so far and are still in the process of optimising. 
 
Our aims are currently (1) to determine whether GR re-expression (specifically re-
expression of GR�-C) is responsible for the induction of apoptosis using a combination of 
GR agonists and antagonists as well as siRNA to the GR and (2) to determine whether the 
GR is similarly silenced in SCLC patient biopsies. 
 
 
 
 
 
 
 
 
 
 
 
 


