An Exploration of the Viability of a Lactose Intolerance
Gene Therapy In Mammalian Cell Culture
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Lactose intolerance, the inability to digest lactose due Hydrolysis of ONPG
to lactase enzyme deficiency, affects a significant

portion of the global population.

While short-term treatments are available, the long- HO 5 e HO .

term impact of lactose intolerance and its treatment "f'? +
strategies on murine small intestine epithelial cells HO” 0O _ HO” " “OH HO
remains underexplored. A1 NO, OH NO,
This study aims to provide Insights into the treatment |
method presented by Justin Atkin and obtain ONPG p-D-Galactose o-Nitrophenol
quantitative data regarding the efficiency of the

treatment and the rate at which 1t wears off.

Procedure Beta-Galactosidase (lactase) Prediction:

Using the media collected from the cell culture to
perform a quantitative analysis of the lactase enzyme
activity before and after treatment.

Enzymatic Assay

The enzymatic assay Is used to measure enzyme
activity.

This process uses ortho-Nitrophenol-beta-D-
galactopyranoside (ONPG) to quantify lactase
enzyme activity. Lactase Hydrolyzes ONPG to
beta-D-Galactose and ortho-nitrophenol. The
ortho-nitrophenol changes the solution to a
yellow color at 420nm.

Comparing the absorption at 420nm between the
controls and treated cultures will allow for
guantification of the enzyme activity.

Prediction

We anticipate a sudden increase In lactase
production after treatment.

There Is also the potential for an increase in cell

N
This study treats 3/4 cultures with a novel gene = proliferation due to an increased ability to convert
therapy using Adeno Adeno-associated viruses < lactose Into energy.
(AAVS) as the vector. 5 Morphological changes in the murine small
This gene therapy has been reported to increase 5 Intestine epithelial cells are expected In a
lactase production to lactose-tolerant levels for about 8 prolonged study.
1 month (Atkin, 2018). The Increase In enzymatic activity aims to
After treatment, the culture media will be observed effectively restore lactose tolerance for a long
regularly to quantify the lactase enzyme activity 7% e EBED EBES o @mEo B period of time.
through an enzymatic assay. . .
However, This Study will focus on the treatment’s
ability to increase lactase enzyme production to
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