
Figure S1.  Evaluating the activity of the screening cell lines.  A) 0.2ng of siTat or siGFP 1 

control were transfected to the Rev-RRE reporter cell line.  After 48 hours, luciferase 2 

assays were performed as previously described.  This procedure effectively knocked 3 

down reporter activity while the mock transfected and siGFP control had only a modest 4 

effect on reporter output.  Using this method we were able to identify two RRE IIB-Rev 5 

cell lines with z’ values of 0.69 and 0.75 that were used for the small molecule library 6 

screen.  B) We also tested the cell lines using the 3,6 diaminoacridine as a control 7 

compound that inhibits expression of the reporter. 8 
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Figure S2.  Testing conditions and reproducibility of the screening assay.  Compounds 17 

were tested in duplicate and luciferase assays were performed.  In the graph below the red 18 

and blue symbols represent independent duplicate samples.  In most cases, the activity 19 

levels of the duplicate sample have a difference of less than 10%.  In cases in which the 20 

variation was greater than 10%, most conferred activation of the luciferase activity, rather 21 

than inhibition, and these were not analyzed further.  In cases where the duplicates were 22 

ambiguous, samples were retested.  Most commonly, those compounds were moderately 23 

toxic leading to greater variation. 24 
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Figure S3.  Screening Hits. The compounds in Figure S3 are the hits from the library 26 

screen.  These compounds conferred greater than 50% inhibition in the screening assay 27 

although we did not obtain detailed follow up SAR for the benzopyran or thiophene 28 

classes.   29 
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Figure S4.  Electrophoretic mobility shift assay (EMSA) reveals inhibition of the Rev-31 

RRE IIB interaction.  Titration experiments with RevPeptide and 32P labeled RRE IIB 32 

RNA were performed in order to determine conditions in which approximately 50% of 33 

the RNA was shifted to a higher mobility as shown in the DMSO lane.  Small molecule 34 

compounds were incubated in the binding reactions at 100 uM followed by EMSA.  The 35 

two small molecule control inhibitors 3,6 diaminoacridine and Neomycin B both 36 

abolished the shift of the complex suggesting that these compounds disrupt the RNA-37 

protein interaction.  Neomycin B treatment consistently results in a shift upwards of the 38 

RNA.  The two thiophene compounds 1259 and 1267 also inhibited the formation of the 39 

shifted complex suggesting that these compounds disrupt the RNA-protein interaction. 40 
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Table S1. Activity of thienopyridine analogs in the U1 latency assay, Tat-hybrid assay, -44 

and MTT toxicity.   45 

 46 

  47 

N S

NH2

NH2

O
R4

R5

R6



Table S2.  Data points and standard deviations for Figure 5. 48 
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Table S3.  Data points and standard deviations for Figure 9. 51 
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Testing the specificity of the thienopyridine compounds using the Tat-hybrid 54 

reporter system. 55 

 56 

We tested the activity of Compound 4a using the Tat-hybrid reporter assays using 57 

the HIV TAR reporter and HIV Tat protein (1-72) that activates this reporter, and 58 

compared these results to the Rev-RRE reporter demonstrating good specificity for Rev-59 

RRE, as described below.   60 

A 96 well plate was seeded with 10,000 293T cells.  We transfected each well 61 

with 10 ng of the HIV TAR Luciferase reporter and 5 ng of the HIV Tat 1-72 expression 62 

construct or 10 ng of the HIV RRE IIB Luciferase reporter and 5 ng of the HIV Tat (1-63 

48)-Rev 3-70 expression construct, and with 2 ng of a CMV Renilla luciferase control.  64 

Compound 4a was added to a final concentration of 3.16, 10, 31.6, and 100 nM.  Each 65 

condition was performed in quadruplet.  Note, it was necessary to use transient 66 

transfection assays rather than stable cell lines in order to compare the two reporter 67 

systems, although the level of inhibition conferred by the compounds in the transient 68 

assays was lower than in the cell lines.  The cells were incubated for 48 hours and dual 69 

luciferase assays were performed according to the manufacturers protocol (Promega).  70 

Reporter activity was normalized against the Renilla control. The results of this 71 

experiment are shown in Figure S5.   72 
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Figure S5.  Thienopyridine compound 4a specifically targets the Rev-RRE reporter.  The 75 

expression of the HIV RRE IIb reporter was significantly inhibited in the presence of 100 76 

nM Compound 4a while the expression of the HIV TAR reporter was not similarly 77 

inhibited. 78 
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Figure S6.  The A7854G mutation in the RRE confers resistance to 62.5 nM 4e.  80 

Although we were initially concerned that the level of resistance conferred by the 81 

resistant-virus (IC50 5.1 nM) was nominal versus the NL4-3 control (IC50 6.2 nM), 82 

repeated analysis has shown that resistance is clear, especially at higher concentrations of 83 

compound.  For example at 62.5 nM of compound 4e, viral replication occurs at a 4-fold 84 

higher rate than the control (below).  Notably, the IC90 is significantly higher for the 85 

A7854G mutant (IC90 218.5 nM) versus the control (IC90 25.9 nM). This result suggests 86 

that the target of the thienopyridine compounds is the RRE. 87 
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