
INTRODUCTION
Colorectal cancer (CRC) is known as the third most commonly diagnosed cancer and the 
third leading cause of cancer-related deaths in the United States for both men and 
women, and ranks second with men and women combined. In 2020, researchers predict 
that approximately 147,950 individuals will be diagnosed with CRC and 53,200 will die 
from the disease. More than half of CRC cases and deaths are accredited by modifiable 
risk factors, one of the main factors being high-fat diet induced obesity 1. Though there is 
a range of epidemiological data that suggest obesity can lead to CRC diagnosis in men 
and women, the mechanisms in which happen prior are yet to be clarified with limited 
preventative measures against obesity-related CRC. 

Turicibacter is a genus in the Firmicutes phylum of bacteria that is found in the gut of 
animals. Still very little is known about Turicibacter and its biological function in animal 
gut microbiota. Multiple studies have shown that it is a butyrate-producing bacteria and 
reduced amounts were found in high-fat diet induced obese animals 2.

Butyrate, a metabolite found in high concentrations within the colon lumen, is one of the 
most abundant short-chain fatty acids produced by bacterial fermentation of dietary fiber. 
It is known to exhibit chemoprevention effects on the gradual development of colorectal 
cancer, but the mechanistic function of butyrate is still widely to be determined 3. To 
determine its preventative effects against CRC, we treated human colorectal 
adenocarcinoma cells (Caco-2 cells) with physiological concentrations of butyrate (1, 2, 
5 µM).
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Understanding the role of Turicibacter/Butyrate in intestinal tumorigenesis associated with obesity

MATERIALS AND METHODS
▪ MTT assay was used to examine the Caco-2 cell viability at various concentrations 

placed in 96-well plates with 50 μL of a 1 mg/mL solution of MTT in PBS. 
▪ To examine the effects of butyrate, we treated Caco-2 cells (colorectal cancer cells) 

with varying concentrations of butyrate. We started off by using a general cell 
culturing protocol in which Caco-2 cells were maintained in 100mm petri dishes at 
37℃ incubator with a humidified atmosphere of 5% CO2. The cells’ monolayers 
were grown in cell culture media, freezing media, and, 0.25% Trypsin-EDTA 
solution. Caco-2 cells were maintained in 100mm petri dishes at 37℃ incubator 
with a humidified atmosphere of 5% CO2. The cells’ monolayers were grown in cell 
culture media (w/ ~10% fetal bovine serum, FBS & 1% Pen/Strep), freezing media 
(usually culture media w/ 5~10% dimethylsulfoxide, DMSO), and, 0.25% 
Trypsin-EDTA solution (1X). 

▪ To determine the protective effect of butyrate on tumorigenesis, the activation of 
tumorigenic Wnt-signaling was observed through immunoblotting analysis. 

RESULTS #1: Our cell viability assay indicates a 
concentration of 5 mM butyrate showed an acceptable 
modest cytotoxic response (< 30%), therefore in the 
following up cell culture, 5mM dosage were used.
 Caco-2 cells were seeded on a 96-well plate and cultured for 
48 hours. The 96-well plates were replaced with fresh medium 
and different concentrations of sodium butyrate (1, 2, and 5 
mM) and were further incubated for 72 hours. By the end of the 
treatment, the wells were added with 50 μL of a 1 mg/mL 
solution of MTT in PBS and were incubated for another 4 
hours at 37°C. The supernatant was discarded and the colored 
formazan crystals were solubilized with 100 μL/well of 
DMSO. The absorbance of the 96-well plate was measured 
with a microplate spectrophotometer at 570 nm. 

CONCLUSIONS

RESULTS #2: At a concentration of 5mM, butyrate 
displayed inhibited proliferation along with induced 
apoptosis in vitro. 
Results show that cell viability decreases as concentration 
of butyrate increases. (Fig. 1A) Apoptosis was assessed by 
western blot using a cleaved caspase-3 antibody. Results 
showed that butyrate induced apoptosis by increasing 
expression of cleaved caspase-3. (Fig. 1B) 

RESULTS #3: Wnt-signaling was activated by the addition of 
butyrate. 
The effect of butyrate supplementation on signaling pathways involved 
in CRC were studied by immunoblotting analysis, also known as 
Western Blot analysis. The levels of phospho-GSK3β (Ser9), the inactive 
form of GSK3β, and the dephosphorylated β-catenin (Ser37 or Thr41), 
the active form, which are two key molecules in the Wnt pathway were 
measured and further examined through the mRNA expression of Wnt 
pathway downstream oncogenes, Axin 2, c-Jun, c-Myc, and cyclin D1. It 
was found that apoptosis was significantly reduced when the Axin 2 gene 
was silenced through the regulation of mitochondrial apoptosis signaling 
pathway and therefore enhanced proliferation.  

Fig. 2 

▪ Butyrate possesses the ability to inhibit proliferation and induce 
apoptosis in-vitro through the activation of the Wnt-signaling 
pathway. 

▪ Though I was unable to finish project on time due to it being an 
extensive and long-term project, I have gained not only experience in 
lab techniques and skills, but meaningful connections with a diverse 
group of individuals within the Nutrition Department here at UMass 
Amherst. 
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