
Legends to Supplementary figures 
 
Figure S1. Butyrate serves as a ligand for GPR109A. A, Binding of [3H]nicotinate (50 nM) to 
CCD841 cell membranes in the presence and absence of butyrate (10 mM). Non-specific binding 
was assessed in the presence of 1 mM unlabeled nicotinate. B, Scatchard analysis was done by 
measuring binding at increasing concentrations of nicotinate. C, Activation of GPR109A with 
butyrate in a heterologous expression system using the activity of GIRK channels as a read-out. 
Human GPR109A was expressed in HEK293 cells by transfection with an expression vector, and 
GIRK channel activity was monitored following exposure to nicotinate or butyrate. Adenosine 
receptor A1R was used as a positive control. To evaluate the effect of pertussis toxin, cells were 
treated with the toxin overnight. D, Quantitative analysis of GIRK channel currents from four 
independent experiments. 
 
Figure S2. Role of DNA methyltransferases in the silencing of GPR109A in cancer. A, Normal 
colon cell lines (NCM460 and CCD841) and colon cancer cell lines were treated with or without 
5’-azacytidine (1 μg/mL) for 48 h. RNA isolated from the cells was then used for RT-PCR with 
primers specific for GPA109A. HPRT1 was used as an internal control. B, Expression levels of 
various isoforms of DNMT in colon cell lines. C, Expression levels of various forms of DNMT 
in paired samples of normal colon and colon cancer. 
 
Figure S3. Expression of various pro- and anti-apoptotic genes in association with cell death 
caused in colon cancer cells by GPR109A activation. KM12L4 cells (a human colon cancer cell 
line) were transfected with either vector alone or human GPR109A cDNA. Twenty four hours 
later, the cells were treated with or without nicotinate (1 mM) for an additional 24 h. RNA was 
then isolated and used for RT-PCR with gene-specific primers. 
 
Figure S4. Non-involvement of HDAC inhibition in association with cell death caused in colon 
cancer cells by GPR109A activation. A, CCD841 cells (a normal colon cell line) were transfected 
with either vector alone or GPR109A cDNA. Twenty four hours later, the cells were treated with 
or without nicotinate (1 mM) for an additional 24 h. Cell lysates were then used for measurement 
of HDAC activity. B, KM12L4 cells (a colon cancer cell line) were transfected with either vector 
alone or GPR109A cDNA. Twenty four hours later, the cells were treated with or without 
nicotinate (1 mM) for an additional 24 h. Cell lysates were then used for measurement of HDAC 
activity. C, Cell lysates from the experiments described in A and B were used for Western blot to 
monitor the acetylation status of histone H3, histone H4, histone H4-Lys12, and histone H4-
Lys16. 
 
Figure S5. Blockade of LPS-induced activation of NF-κB by GPR109A ligands in normal colon. 
Colon tissue was collected from the transgenic mouse carrying the NF-κB-luciferase reporter 
construct under the control of β-actin promoter. The tissue was opened longitudinally to expose 
the mucosal cell layer and then cut into small pieces (~10 mg wet weight). These pieces were 
pretreated with or without butyrate (1 mM) or nicotinate (1 mM) for 4 h, and then exposed to 
LPS (100 ng/mL) for 4 h. Butyrate and nicotinate were present also during LPS treatment. The 
tissues were then homogenized and the lysates used for measurement of luciferase activity.    
 
  


