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Background: Vitamin D Receptor (VDR)

VDR Mechanism

Inactive And Active Forms of VDR 
Transcription

VDR Mechanism Steps
1. In the liver, CYP2R1 

hydroxylates Vitamin D3 
which yields 25(OH)D. 

2. In the kidneys and extrarenal 
sites, 25(OH)D is 
metabolized by the CYP27B1 
enzyme to yield an active 
form of Vitamin D3. 

3. Excess Vitamin D3 inhibits 
CYP27B1 activity. 

4. Excess Vitamin D3 induces 
expression of the CYP24A1, 
which catabolizes 25(OH)D 
and Vitamin D3 into 
biologically inactive forms.

● The vitamin D receptor (VDR) is a ligand-activated transcriptional 
factor that regulates intestinal transport of calcium. 

● VDR and Vitamin D (Vit D) deficiency are a focus of research for 
Inflammatory Bowel Diseases, colon cancer, osteoporosis, and 
Rickett’s Syndrome. 

● Previously it has been established that the VDR has a role in being 
the main source of Vit D and calcium uptake in the duodenum.

● (A) Transcriptional 
activation involves 
VDR-RXR heterodimer 
binding with VDRE and 
recruitment of histone 
acetyltransferase 
co-activator.

● (B) Transcriptional 
repression involves 
VDR-RXR binding with 
nVDRE and recruitment of 
histone deacetylase 
co-repressor.

Objective
● To catalog genes induced/repressed through Vit D3 treatment 

in the proximal duodenal crypt-villus axis versus the distal 
colon segment.

Objectives and Methods
● The goal of this project was to assay and analyze the quality RNA-seq or 

whole transcriptome sequencing data from the duodenal crypt, duodenal 
villus, and colon tissue. 

● RNA-Seq software pipeline of Kallisto(v0.45.0), tximport (v1.16.1) and 
DESeq2 (v1.28.1) was utilized to quantify and normalize transcript 
abundances into FPKM (Fragments Per Kilobase of Transcripts per Million 
mapped reads) against the mm9 transcriptome index.

● The following experimental groups from mice were studied:
● 1. Vitamin D3 enriched diet
● 2. Vitamin D3 deficient diet

Results Continued

Gene Ontology Analyses

Discussion and Future Directions

References

● To our knowledge, this is the first study to use RNA-seq in a Vit D3 
diet-related experiment focused on the intestinal tract of mice

● Within genetic regulation of calcium absorption pathways across 
both the proximal and distal intestinal axes, we found 
characteristic SLC transporter genes and surprisingly found 
antigen binding genes in the colon. 

● CYP24A1 was significantly induced in both proximal and distal 
intestinal axes.

● We observe more genes induced than suppressed by Vit D3 
treatment.

● These genes can be explored to understand the mechanisms of 
Vitamin D, given its known roles in IBDs and colorectal cancer. 

● Also ChIP-seq analysis can be integrated with RNA-seq.
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