2022 2023

In vitro study of the association between ALDH2 rs671 polymorphism and Acral
Lentiginous Melanoma

In vitro study of the association between ALDH2 rs671 polymorphism and Acral
Lentiginous Melanoma

Ashenagar, M.Said

2,200,000

ALDH2rs671
ALDH2rs671

o -Melanocyte stimulating hormone ALDH2
Tyrosinase gene
ALDH2rs671

The study underscores the roles of acetaldehyde, ethanol levels, and specific gene expressions in
melanogenesis of Melanoma. It highlights the increased risk of melanoma and Melanoma by accumulating
acetaldehyde from alcohol consumption,

i i Melanoma,is influenced by genetic factors like the ALDH2rs671 polymorphism
and lifestyle choices.This study examined acetaldehyde”s effect on melanin synthesis and gene
expression in melanocytes, particularly in ALDH2rs671 carriers.

Treatment with acetaldehyde,a -Melanocyte stimulating hormone, and ethanol increased melanin
synthesis and ALDH2 and Tyrosinase gene expression, suggesting pathways involving oxidative stress.

These findings highlight genetic and lifestyle risk factors for Melanoma, especially in East Asians
with a high frequency of ALDH2rs671.
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1.

WHFERAR 24 9] D75 5= (Background of study)

e Mealnoma, Acral Lentiginous Melanoma, and association with lifestyle risk factors. Melanoma,
the most severe skin cancer, is increasingly prevalent worldwide, necessitating urgent prevention
measures. Its risk is intricately tied to genetic factors, lifestyle choices, and phenotypic traits. Lifestyle
factors like diet, alcohol, and tobacco use play a crucial role in elevating melanoma risk through
carcinogenesis. Acral Lentiginous Melanoma (ALM), distinguished by its occurrence on non-UV-
exposed skin areas such as palms, soles, and the nail apparatus. However, ALM incidence is higher in
East Asia. We hypothesized that a genetic disposition unique to East Asians is responsible for the higher
ALM risk. Nonetheless, there have been limited studies on the incidence and prognosis of ALM.

e ALDH? rs671 polymorphism with cancer risk in East Asian populations. Alcohol itself is not
carcinogenic, but its metabolite, acetaldehyde, is known to interfere with DNA synthesis and repair and
consequently increase the risk of cancer. Aldehyde dehydrogenase-2 (ALDH?2) is the major enzyme to
eliminate most of the acetaldehyde. ALDH?2 rs671 (ALDH2*2) polymorphism (Figure 1) is known to
associate with the alcohol-related cancer risk in Asians, especially among the Chinese and the Japanese.
ALDH?2*2 carriers with drinking habits show the highest risk. Our previous research of team leader,
Matsumoto found that ethanol consumption induced increases in melanocytes numbers and skin
hyperpigmentation in palms and soles of A/dh-2 deficient mice. Furthermore, the carriers of ALDH2*2
were found to show a positive correlation between alcohol intake and skin melanin index. These findings
suggest that acetaldehyde derived from alcoholic beverages stimulates melanocytes resulting in skin
hyperpigmentation.

. 32D B (Purpose of the research)

We hypothesize that excessive synthesis of melanin, which is known to generate oxidative stress, is
induced by acetaldehyde derived from the consumption of alcoholic beverages in people carrying the
rs671.
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Figure 1. East Asians-specific genetic polymorphism of Aldehyde dehydrogenase 2 (ALDH2)



3. WD J7ik (Research methods)

e Cell culture and Treatments. The human epithelial melanocytes (HEM) cells were cultured in RPMI-
1640 medium supplemented with 10% fetal bovine serum (FBS), 5% penicillin/streptomycin; HEM
cells were cultured in the special culture medium at 37°C in the presence of 5% CO». After a primary
culture from frozen stocks in 10-cm dishes, the cells were seeded at densities of 0.5x10°, 1x10°, 2x10°,
3x10° cells/ well in 6-well-plates and incubated for 6 and 24 hours. The optimal cell density for a 6-
well plate was determined to be 1x10° cells, achieving 80% confluency after 24 hours.

e Treated cells with acetaldehyde, ethanol,

and o-MSH. Following 80% confluency, 1 y =0.0016x
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e Melanin  quantification.  Intracellular

melanin was measured using HPLC and ' . ’
colorimetric assays with a synthetic melanin Figure 2. Standard curve for synthetic melanin

standard curve (Figure 2).
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e Morphological Observations. Observed and documented cell shape, size, and pigmentation changes
under light microscopy.

¢ Gene Expression Analysis: Total RNA was extracted using Sepazol RNAI Super G for high-quality
RNA. cDNA was synthesized using 5xFastGene Scriptase Il ReadyMix (LS64) for gene expression
analysis. ALDH2, TYR, MITF gene expressions were assessed by qPCR, normalized to GAPDH.

o Statistical analysis. Each experiment was performed in two sets of triplicates using at least three
independent cultures, yielding comparable results. Data are reported as the means + SD. ANOVA and
Student’s ¢-test were used to compare differences between groups. p<0.05 was considered statistically
significant.

4. WHFERCR (Results)

Activation and suppression of melanogenesis. Human Epithelial Melanocytes (HEM) (1x1075 cells)
were treated with 10,000 uM acetaldehyde, 0.01% ethanol, and a-MSH (1,000 and 10,000 nM). The
intracellular melanin content of the melanocytes was measured to assess the effects of different
treatments on melanogenesis at two incubation periods: 6 hours and 24 hours. Preliminary data indicate
that a 6-hour incubation with 10,000 uM acetaldehyde stimulates melanin synthesis, while 0.01%
ethanol suppresses it (Figure 3).
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Quantitative analysis showed that the TYR and ALDH2? genes were significantly up-regulated in
melanocytes exposed to acetaldehyde (10* uM) compared to the untreated control (p < 0.05) (Figures
6 and 7).
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This study shows that acetaldehyde increases melanin synthesis and upregulates ALDH2 and TYR gene
expressions in melanocytes, especially in individuals with the ALDH2 rs671 polymorphism. These effects
suggest acetaldehyde acts through unique pathways distinct from o-MSH and ethanol, possibly involving
oxidative stress and DNA repair. Given the higher prevalence of ALDH2 rs671 in East Asians, these
findings may explain the increased risk of ALM in this population, underscoring the role of genetic and
lifestyle factors in melanoma development. Future research should focus on understanding how
acetaldehyde influences melanocyte function and consider co-culture studies with Human Epithelial
Keratinocytes (HEK) to explore microenvironmental influences on melanogenesis and melanoma
progression.
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