
1 
 

Supplemental Figures and Legends 

 

The Natural Product Butylcycloheptyl Prodiginine Binds Pre-miR-21, Inhibits 

Dicer-Mediated Processing of Pre-miR-21, and Blocks Cellular Proliferation 

Joe S. Matarlo1, Lauren R.H. Krumpe1,2, William F. Heinz3, Daniel Oh1, Shilpa R. Shenoy1,2, Cheryl L. 

Thomas1, Ekaterina I. Goncharova1,4, Stephen J. Lockett3, and Barry R. O’Keefe1,5,6 * 

1Molecular Targets Program, Center for Cancer Research, National Cancer Institute, National Institutes 
of Health, Frederick, MD 21702, USA; 2Basic Science Program, Frederick National Laboratory for Cancer 
Research, Frederick, MD 21702, USA; 3Optical Microscopy and Analysis Laboratory, Frederick National 
Laboratory for Cancer Research, Frederick, MD 21702, USA; 4Biomedical Informatics and Data Science 
Directorate, Leidos Biomedical Research, Inc., Frederick National Laboratory for Cancer 
Research,Frederick, MD 21702, USA; 5Natural Products Branch, Developmental Therapeutics Program, 
Division of Cancer Treatment and Diagnosis, National Cancer Institute, National Institutes of Health, 
Frederick, MD 21702, USA;  
6Lead Contact. 

 

Figure S1: Results of 3682 pure natural products screened via DSF to identify modulators of pre-
miR-21 thermal stability in vitro. Related to Figure 1.  

Figure S2: Cytotoxicity data on select pre-miR-21 modulating compounds. Related to Table 1.  

Figure S3: Chemical structures of control compounds 5-fluorouracil (5-FU) and navitoclax. Related 
to Figure 1 and Table 1.  

Figure S4: Differential scanning calorimetry of pre-miR-21 (30 µM) with or without bPGN (300 µM). 
Related to Figure 1.  

Figure S5: Hexachlorophene and regorafenib were previously identified as Dicer inhibitors. Related 
to Figure 3.  

Table S1: List of 32 active natural products identified from the 3682 natural product compounds 
screened via DSF for modulators of pre-miR-21 thermal stability in vitro. Related to 
Table 1.  

TableS2: 41 predicted miR-21 target genes annotated from NanoString analysis. Related to Figure 
5.  
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Figure S1: Results of 3682 pure natural products screened via DSF to identify modulators of pre-miR-21 
thermal stability in vitro, related to Figure 1.  A stabilizing control (spermidine, green) and destabilizing 
control (methoctramine, red) were used to calculate statistical significance to define hits. Compounds in 
green are stabilizing hits (increased melting temperature) while compounds in red had a destabilizing 
effect (decreased thermal temperature). A total of 32 compounds were found to significantly modulate 
pre-miR-21 thermal stability in vitro. 
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Figure S2: Cytotoxicity data on select pre-miR-21 modulating compounds, related to Table 1. HCT-116 
cells were treated with 9 DSF-active compounds (0-25 µM) to determine the 50% minimum growth 
inhibitory concentration (GI50) using a XTT cell viability assay. 5-FU was used as a control. Normal colon 
cells (ATCC CRL-1790) were also treated with 1, 2 and 3 ranging from 0 - 10 µM to determine the GI50 
using the XTT cell viability assay. All experiments were performed in triplicate.  

 

 

 

Figure S3: Chemical structures of control compounds 5-fluorouracil (5-FU) and navitoclax, related to 
Figure 1 and Table 1. 
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Figure S4: Differential scanning calorimetry of pre-miR-21 (30 µM) with or without bPGN (300 µM), 
related to Figure 1. Two distinct thermal curves (trace 1 and 2) are observed after treatment with 1, 
indicating the presence of two major species of pre-miR-21. 
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Figure S5: Hexachlorophene and regorafenib were previously identified as Dicer inhibitors, related to 
Figure 3.  Here, we performed a DSF based assay to determine if Dicer (10U) processing of pre-miR-21 (10 
µM) is inhibited in the presence of hexachlorophene and regorafenib. The reaction was incubated in 37 
oC up to 36 hr, after which RNA was purified and assayed using DSF at 1 µM final RNA concentration. 
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Supplemental Tables and Legends 

 

Table S1: List of 32 active natural products identified from the 3682 natural product compounds 
screened via DSF for modulators of pre-miR-21 thermal stability in vitro. Related to Table 1. 
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Table S2: 41 predicted miR-21 target genes annotated from NanoString analysis. Related to Figure 5. 
Most notably, miR-21 target genes that are reported to play a role in suppressing cellular proliferation 
such as PTEN, STAT3, and SPRY2 were all significantly upregulated by bPGN. 

 


