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Experimental procedure on B6F10 cells 

A cell culture assay using B6F10 melanoma cells was performed to study the early transcriptional 

effects of the OF-7 compound.  

106 cells were stimulated for 1h, 2h, 4h and 16h in the presence or not of the OF-7 compound (10 

µM), counted at the recovery and harvested with 1% trypsin in PBS. Cell were washed and pelleted in 

order to extract RNAs. 

Cell counts 

1-OF7-1h: 1.1 106 cells  2- CTR-1h: 1.35 106 cells   

3- OF7-2h: 1.8 106 cells  4- CTR-2h: 2.25 106 cells  

5- OF7-6h: 2.1 106 cells   6- CTR-6h: 2 106 cells  

7- OF7-16h: 1.9 106 cells  8- CTR-16h: 2.2 106 cell 

It is interesting to notice that no inhibition of cell proliferation is significantly detected in OF-7 
treated conditions compared to controls. Furthermore use of OF-7 compound at 10-7 M doesn’t elicit 
toxic effects on cultured cells. 

 

RNA extraction  (10/12/09) 

Total RNAs were extracted using the RNEasy Mini kit (QiaGen), according to the manufacturer’s 

recommendations. 

A DNAse I treatment have been included to avoid any genomic DNA contamination. 

RNAs were quantified using the spectrometer Nanodrop 1000 (ThermoFisher) and qualitatively 

checked by capillary electrophoresis on the Agilent BioAnalyzer. 

RNA Yields (NanoDrop 1000 ThermoFisher) 

Sample 260/280 260/230 [ARN ] ng/µL Total quantity (µg) 

CTR 1h 2.08 2.3 936.3 28.1 
OF7 1h 2.10 1.96 936 28.1 
CTR 2h 2.10 2.09 1061.4 31.8 
OF7 2h 2.09 2.27 807.8 24.2 
CTR 6h 2.10 2.14 909.4 27.3 
OF7 6h 2.08 2.27 816.1 24.5 
CTR 16h 2,09 2,06 1154,5 34,6 
OF7 16h 2,08 2,19 1062,4 31,9 

 



   
 

Quality control (BioAnalyzer, Agilent) 

 

Electropherograms 

 

 

 

 

 

 



   
 

Sample processing and Microarrays Hybridization 

- 500 ng ARN of each sample have been processed for retrotranscription, amplification and Cy3 

labeling using the Quick Amp Labeling Kit, one-color (Agilent Technologies). 

 

- Whole Human Genome Arrays (4x44K, Agilent Technologies) were hybridized according to standard 

protocols, as recommended by the manufacturer. 

 

- Samples were hybridized on microarray slides as follow 

 

251485046503 CTR 1h OF7 1h   CTR 2h   OF7 2h  

barcode array 1 array 2 array 3 array 4 

     
251485046504 CTR 16h OF7 16h CTR 6h  OF7 6h  

barcode array 1 array 2 array 3 array 4 

 

Data processing and normalization 

After quantification, arrays were normalized using the standard quantile procedures and the resulting 

data were expressed as ratios (time point stimulated with OF-7 over the corresponding control) in order to 

identify the most modulated transcripts. 

Excel files are provided as attached documents. 

Gene selection and Main results  

In this report, genes whose expression is induced, are indicated in blue while genes presenting a 
repressed expression are in red. For each gene, fold modulation (in superscript) are given. Within the text, 
numbers between brackets indicate the PubMed identification (PMID) of the article sustaining the related 
information (go to www.ncbi.nlm.nih.gov/sites/entrez and type in the research field below “Pubmed” the 
given number to retrieve the corresponding abstract). 

 
A gene list encompassing 90 genes corresponding to unique modulated probes have been defined as 

being substantially modulated as soon as 2 hours after OF-7 exposure  and further  modulated thereafter 

(selected thresholds were set to 0.7 for downregulated transcripts and 1.4 for upregulated transcripts at 2 

hours and subsequent filters thresholds were defined at 0.6 and 2 respectively). 

Among them 33 are transcriptionally repressed and 57 are upregulated upon OF-7 exposure.  

In order to correlate the modulation of gene expression with specific cellular events, these genes were 

submitted to PredictSearch software for analysis. In the present report, we have only mentioned those that  
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illustrate the main events triggered by OF-7.  The results conclude that the proteins encoded by the genes 

early upregulated after OF-7 treatment are found to be mainly associated with DNA damage, cell cycle arrest 

and in some aspects with differentiation (according to the cell type). 

A striking observation resides in the induction of genes encoding several transcription factors. Some of 

them are early and transiently upregulated such as EGR-1 (x10.6, x1.4, x0.3, x0.3) and JUN (x1.6, x1.4, x1, x1). 

EGR-1 that is known to be a cancer suppressor gene, acts to suppress growth and transformation and 

to induce apoptosis. Although EGR-1 and p53 additively suppress transformed growth in a human 

fibrosarcoma cell line, EGR-1 alone counteracts p53-dependent apoptosis (10380885). This observation may 

suggest that the activity of EGR-1 in proliferation/apoptosis is dependent on the involvement of p53 that is 

different among different types of tumors. It has been shown that EGR-1 confers resistance to apoptotic 

signals by inhibiting the expression of the apoptotic inducer Fas (12556466).  Interestingly, increase of 

cytosolic Ca2+ that results from an inhibition of endoplasmic reticulum-dependent Ca(2+)-ATPase induces 

EGR-1 and activates apoptosis in human melanoma cells (7565779).  

JUN is a protooncogene involved in the formation of the transcriptional complex AP1. JUN acts directly 

to activate gene transcription and cooperates with another oncogene Fos in fostering gene transcription. It 

has been observed that cells lacking JUN underwent prolonged cell cycle arrest but resisted apoptosis, 

whereas cells expressing JUN constitutively did not arrest and undergo apoptosis. This function was exerted 

through negative regulation of p53 association with the p21 promoter (11136975). Moreover it has been 

reported that apoptosis was preceded by a strong activation of the AP1 complex in human malignant 

complex resulted from a time-dependent increase in the expression of c-Fos and JUN, whereas the apoptotic 

factors bcl-2 and p53 mRNA levels remained constant (8991099).  

Other transcription factor encoding genes are more stably induced during the time course of the 

study: the CAAT Enhancer Binding proteins CEBPB (x1.4, x2.5, x4.0, x4.1), CEBPE (x1.7, x3.1, x6.6, x6.3) and two members of 

the activating transcription factor family ATF3 (x2.3, x15, x5.4, x5.7) and ATF4 (x1.6, x2.3, x2.5, x2.4). All these members of 

transcription factors are coexpressed and involved in the transcriptional response to cellular stresses such as 

amino acid deprivation, ER stress, hypoxia and oxidative stress. Expression of ATF4 is highly regulated at 

multiple levels, (transcriptionally, translationally via the PERK pathway of eIF2alpha phosphorylation, as well 

as posttranslationally via phosphorylation that leads to proteosomal degradation). ATF4 in turn regulates the 

expression of genes involved in oxidative stress, amino acid synthesis, differentiation, metastasis and 

angiogenesis, and therefore, directly participates in cancer progression (17466566). Most importantly, the 

coordinate expression of ATF4 and CEBPB have been shown to induce the expression of REDD1/DDIT4 (x1.2, 

x3.2, x2.2, x5.2) which negatively regulates mTOR signalling during ER stress or hypoxia, leading to translation 

inhibition and cell growth arrest (19439225). These two transcription factors also govern the induction of 

DDIT3/GADD153/CHOP (x5.2, x9.1, x16.3, x16.2), which along with DDIT1/GADD45A (x1.2, x3.2, x10.3, x19.2), another 

member of the DNA damage inducible gene family are among the most strongly induced transcripts found in 

the present study (10085237). Furthermore ATF4 and DDIT3/GADD153/CHOP have been shown to induce the 

expression of TRIB3/TRB3 (x1.8, x6.6, x12.3, x15.2), involved in CHOP-dependent cell death during ER stress, that 

downregulates its own induction by repressing ATF4 - CHOP functions (15775988).  

 



   
 

DDIT1/GADD45A interacts with multiple important cellular proteins and directly inhibits the activity of the 

CDC2/CDK1 (x1, x0.8, x0.65, x0.44) gene, leading to a cell growth arrest (10747892). It also interacts with the 

proliferating cell nuclear antigen, PCNA (x0.9, x0.85, x0.6, x0.45), and is therefore important for the modulation of cell 

cycles and for the inhibition of DNA replication (10779360). PCNA negatively regulates the stability of c-Abl 

kinase, thereby inhibiting apoptosis in the response to DNA damage (19156526). However, the functional 

consequences of the increased expression of GADD45A/DDIT1 are drastically different according to the 

cellular context or the tumor type in which it is expressed: In some case, DDIT1/GADD45A has been found to 

promote apoptosis while other reports found that it can protect cells from apoptosis and promotes cell 

survival. Indeed, induction of DDIT1/GADD45A expression by the synthetic retinoic acid CD437 in ovarian 

cancer cells may be responsible of the induced-apoptotic response (17474084). On the other side, melanoma 

cells respond to UVB exposure by upregulating DDIT1/GADD45A. These UVB exposed cells activates a p53-

independent pathway involving DDIT1/GADD45A. DDIT1/GADD45A plays a critical role in UVB-induced G2 

cell cycle arrest but prevents cells to undergo an apoptotic process associated with caspase 3 activation and 

a decrease in Bcl-X(L) expression (17703175).  

Several genes controlling proliferation events show strong upregulation under OF-7 treatment. The 

PIM1 kinase (x1.3, x2.1, x2.3, x1.8) is induced in response to DNA damage and leads to the aberrant activation of cell 

cycle regulating genes (19895669). DNA damage also leads to the upregulation of RAD51C (x1.1, x1.5, x1.75, x1.5) 

proteins which are involved in repair of double strands breaks on DNA (15065660).  

The B-cell translocation gene 1 is an anti-proliferative gene, BTG1 (x1.4, x2.5, x4.0, x4.1) and is a member of an 

anti-proliferative gene family that regulates cell growth and differentiation. Expression of this gene is highest 

in the G0/G1 phases of the cell cycle and downregulated when cells progressed through G1. The encoded 

protein interacts with several nuclear receptors, and functions as a coactivator of cell differentiation. 

Therefore the constant strong induction as compared to non treated cells may contribute to cell cycle arrest 

events. 

As a consequence, late upregulation of the inhibitor of DNA, ID3 (x1, x0.8, x0.7, x6.5) is likely to be indicative 

of the apoptosis induction up to 16 hours after OF-7 treatment (16449966). Very interestingly, the promoter 

sequence of ID3 contains binding sites for EGR-1 and ATF transcription factors (16297338) 

Overall, the outcome of the induction of this gene network could lead to an effective DNA repair 

process and to a more delayed response resulting in a cell cycle arrest and apoptosis due in part to the 

inhibition of mTOR signaling pathway. It is important to note that the resulting apoptosis triggered by OF-7 is 

presumably not dependent of caspase induction and cytochrome C release. Indeed no genes belonging to 

these apoptotic cascades are specifically induced or modulated, suggesting that the resulting cell death 

phenomenon may primarily come from a cell cycle arrest that is probably p53 independent. 

In conclusion, the treatment of B16F10 melanoma cells by OF-7 results likely in the induction of an 

apoptotic process that could be independent of p53 and caspase activation. This would first be triggered by a 

cellular stress such as hypoxia, reticulum endoplasmic stress or amino acid deprivation that in turn induces a 

cell cycle arrest followed by cell death events. Nevertheless, this emerging picture regarding to the mode of 

action of OF-7 compound is only based on the most regulated transcripts analyzed with PredictSearch 

software and a more detailed analysis may highlight important other issues of the study. 


