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What is Alcohol Intolerance?
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Mutation in ALDH2
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Aldedh45 508 517 AARole of ALDH2

Cellular 
Component:

Localizes to the 
mitochondrial matrix

Biological Process:

ALDH2 assists in the alcohol 
degradation pathway

Molecular 
Function:

ALDH2 reduces aldehydes, 
mostly works on acetaldehyde



Symptoms of Alcohol Intolerance

Immediate immune response Cancer



Aldedh45 508 517 AAHuman

Aldedh47 510 519 AAMouse

Aldedh48 511 520 AADrosophila

Aldedh42 505 514 AAC. elegans

ALDH2 has one domain that assists with its main 
function of aldehyde dehydrogenase
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How are the ALDH2 
homologs related?



ALDH2 interactions

Human Mouse



Gap in knowledge

Autophagy

Normal Growth



What model organism should be used?



Primary goal
To determine how ALDH2 causes cell proliferation in mice hepatocytes.

Aim 1:
Determine how 

mutations in 
aldedh domain 
affect ALDH2 

activity.

Aim 2:
Identify 

differentially 
expressed genes 

across liver 
development in 

mice.

Aim 3:
Characterize novel 

protein 
interactions 

important for liver 
development



Aim 1: Determine conserved amino acids 
essential for ALDH2 function
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Aim 2: What genes are differentially 
expressed in ALDH2 mutants?

RNA-seq GO
Pathway 
analysis

WT
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Aim 3: What other proteins interact with 
ALDH2?

Bio-ID IP and MS
Compare 

interactions

WT

ΔALDH2



Aim 3: What other proteins interact with 
ALDH2?

Bio-ID
Digestion 
and MS

Compare 
interactions
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Conclusions

ALDH2 deficiency usually results in autophagy but 
most mutants have a higher incidence of cancer

The alcohol pathway of mice is very similar to that 
of humans  

The proliferative genes may be similar in other 
cancer types caused by this disease 
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