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Reducing the carcinogenic effects of ALDH2Z deficiency

A
Absiract & Introduction

Turning red after consuming alcohol may seem like a mere social inconvenience. Yet, this flushing
response is caused by an accumulation of acetaldehyde, a carcinogenic intermediate of
alcohol metabolism. Acetaldehyde is broken down intfo harmless acetate by aldehyde
dehydrogenase 2 (ALDH2). ALDH2 deficiency, the result of a point mutation in the ALDH2 gene,
produces a much less efficient ALDH2 enzyme, leading to an accumulation of acetaldehyde
and the subsequent flushing response.lll While about 8% of the global population is ALDH2
deficient, in our home, Taiwan, approximately 47% of the population carries this genetic
mutation--the highest percentage in the world!l2l Studies show that ALDH2 deficiency greatly
increases the risk of developing esophageal and head and neck cancer.3101 Thus, our project
aims to produce recombinant ALDH2 to decrease levels of acetaldehyde in the upper digestive
tract region. We envision delivery of ALDH2 as a purified protein or in consumer-friendly probiotics.

What is ALDH2 Deficiency?

More commonly known as Asian Glow, ALDH2 Deficiency is a genetic condition that leads to the
production of a less efficient ALDH2. This deficiency interferes with the metabolism of alcohol and
causes toxic acetaldehyde to build up.
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GOAL

Our goal is to reduce salivary acetaldehyde levels and the resulting increased
cancer risks of ALDH2 deficiency by delivering functional ALDH2 in a candy
that will remain in the mouth.
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Proposal: NHI should cover Proposal: Like fobacco labels, alcohol warning
free ALDH2 deficiency tests labels should always warn of health risks associated
and oral cancer screenings. with alcohol consumption and be larger in size.

ALDH2*1 Lowers Acetaldehyde Levels Product Design:
Expression of Recombinant ALDH2 ALDH2*1 Probiotic CCII"ICIY
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Proof of Concept: Making Probiotic ECN Candy

Determining Temperature Threshold Production of Candy
NADH production was similar between ALDH2*1 and ALDH2*2-E. coli, so we - TTTET W T

isolated ALDH2 from other enzymes in the cell to directly test the effects of ALDH2.

Top: Figure 2-2. Testing ALDH2*1 and ALDH2*2 activity by measuring NADH production.
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Figure 3-3. EcN should be added to the phase of candy-making.!'?! GFP-ECN was used
candy at temperatures below 60°C. here to show that proteins remain functional!

Product Testing: ALDH2*1-ECcN Candy
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Regulation of ALDH2*1 Expression
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