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We anticipate a sudden increase in lactase 

production after treatment.

There is also the potential for an increase in cell 

proliferation due to an increased ability to convert 

lactose into energy.

Morphological changes in the murine small 

intestine epithelial cells are expected in a 

prolonged study. 

The increase in enzymatic activity aims to 

effectively restore lactose tolerance for a long 

period of time.

However, This Study will focus on the treatment’s 

ability to increase lactase enzyme production to 

over the lactose tolerance limit. This treatment 

will focus on the benefit of lactase production in 

the cell, prompting the murine intestine cells to 

produce lactase for the added benefit of an 

additional energy source.

This study investigates the effect of a lactose 

intolerance gene therapy on murine small 

intestine epithelial cell cultures using a 

quantitative approach.

Using the media collected from the cell culture to 

perform a quantitative analysis of the lactase enzyme 

activity before and after treatment.

This study treats 3/4 cultures with a novel gene 

therapy using Adeno Adeno-associated viruses 

(AAVs) as the vector.

This gene therapy has been reported to increase 

lactase production to lactose-tolerant levels for about 

1 month (Atkin, 2018).

After treatment, the culture media will be observed 

regularly to quantify the lactase enzyme activity 

through an enzymatic assay.

Lactose intolerance, the inability to digest lactose due 

to lactase enzyme deficiency, affects a significant 

portion of the global population. 

While short-term treatments are available, the long-

term impact of lactose intolerance and its treatment 

strategies on murine small intestine epithelial cells 

remains underexplored. 

This study aims to provide insights into the treatment 

method presented by Justin Atkin and obtain 

quantitative data regarding the efficiency of the 

treatment and the rate at which it wears off.
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Prediction:

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 

quantification of the enzyme activity.

• C57BL/6 Mouse small intestine epithelial cells

• Reg. lipofectamine & lipofectamine+ kit

• Complete epithelial cell medium w/ kit

• F-12k media

• Ammonium sulfate

• Ortho-nitrophenyl-galactoside (ONPG)

• Gelatin-based coating solution

• Phosphate buffered saline

• AAV kit

• xGal

• DMSO

• 0.05% Trypsin-EDTA solution

• Fetal bovine serum

• Pen/strep solution (100x)

• Deionized water

• Chinese hamster ovarian cell line (Cho-K1)

• Sodium carbonate

• Distilled water

• Deionized water

• Phosphate buffered saline

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

Control Flask 1 Flask 2 Flask 3

L
ac

ta
se

 E
n
zy

m
e 

A
ct

iv
it

y

before 3 days after 1 week after

1. Atkins, J. (2018, February 13). I genetically engineered *myself* to fix lactose intolerance. 

YouTube. https://www.youtube.com/watch?v=J3FcbFqSoQY

2. U.S. National Library of Medicine. (2023, March 24). Lactose intolerance. MedlinePlus. 

https://medlineplus.gov/lactoseintolerance.html

3. MedlinePlus (2023, March 24). Lactose Intolerance – Frequency. MedlinePlus. 

https://medlineplus.gov/genetics/condition/lactose-intolerance/#frequency

4. MedlinePlus (2023, March 24). Lactose Intolerance – MC6C gene. 

MedlinePlus. https://medlineplus.gov/genetics/gene/mcm6/ 

5. MedlinePlus (2023, March 24). Lactose Intolerance – Causes. MedlinePlus. 

https://medlineplus.gov/genetics/condition/lactose-intolerance/#causes

6. MedlinePlus (2023, March 24). Lactose Intolerance – Inheritance. MedlinePlus 

https://medlineplus.gov/genetics/condition/lactose-intolerance/#inheritance

7. During, Matthew J., Xu, Ruian., Young, Deborah., Kaplitt, Michael G., Sherwin, Robert S., 

Leone, Paola. (1998, October). Preoral gene therapy of lactose intolerance using an adeno-

associated virus vector. Nature Medicine. DOI: 

10.1038/2625 https://www.nature.com/articles/nm1098_1131#article-info

8. Deng, Yanyong., Misselwitz, Benjamin., Dai, Ning., Fox, Mark.(2015, September 18). Lactose 

Intolerance in Adults: Biological Mechanism and Dietary Management. Nutrients 7(9): 8020-

8035. DOI: 10.3390/nu7075380.

9. Anguita-Ruiz, Augusto., Aguilera, Concepcion M., Gil, Angel. (2020, September 3). Genetics 

of Lactose Intolerance: An Updated Review and Online Interactive World Maps of Phenotype 

and Genotype Frequencies. Nutrients 12(9): 2689. 

DOI:10.3390/nu12092689. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7551416/

Citations

10. Fassio, Filippo., Facioni, Maria Sole., Guagnini, Fabio. (2018, November 1). Lactose 

Maldigestion, Malabsorbtion, And Intolerance: A Comprehensive Review with a Focus on 

Current Management and Future Perspectives. Nutrients 10(11): 1599. DOI: 

10.3390/nu10111599. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6265758/

Citations Cont.


	Slide 1

