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The relevance of albinism to non-skin malig-
nancies has not been sufficiently explored. 
Therefore, to extend analysis beyond the 
expected phenotypes, we focused on ten 
genes (MITF, MC1R, TYRP1, TYR, OCA2, 
DCT, LRMDA, SLC24A5, SLC45A2, and 
GPR143) associated with albinism, for 
which relevant information was obtained 
from the Online Catalog of Human Genes 
and Genetic Disorders (OMIM) database 
(https://omim.org/) [1].

Our in silico approach comprised four 
steps. The first step, interaction network pre-
diction for each of the investigated genes, 
was conducted with the following filters: 
Homo sapiens, as many as 50 interactors, and 
medium confidence (score ≥ 0.400) in the 
STRING V.12 resource [2]. Subsequently, we 
entered each interactome into the FunRich 
software tool [3] for miRNA prediction, then 
conducted functional enrichment analysis 
relative to biological processes (BPs), sites 
of expression, and transcription factors (TFs) 
of post-transcriptional regulators targeting at 
least two of the investigated albinism genes. 
The third step involved disease enrichment 
of the predicted miRNAs with default set-
tings in the RNADisease V4.0 repository 
[4]. Finally, to validate the associations of 
enriched miRNA-cancer types, we surveyed  
strong experimental evidence via the reposi-
tory’s batch search option [4]. The selection 
of bioinformatic tools was based primar-
ily on the quality of their documentation. 
Through STRING analysis, the 50 interac-
tors with the highest confidence for each 
of the ten investigated albinism-associated 
genes were retrieved. The ten predicted net-
works shared 60 interactors. FunRich anal-
ysis identified several miRNAs involved 
in post-transcriptional regulation: 111 for 
OCA2, 113 for DCT, 87 for GPR1-43, 70 for 
LRMDA, 126 for MC1R, 194 for MITF, 147 
for SLC24A5, 98 for TYR, 135 for TYRP1, 
and 147 for SLC45A2. The top five enriched 
Gene Ontology annotations for the identified 

miRNAs were the BPs regulation of trans-
lation, transport, cell communication, signal 
transduction, and nucleic acid metabolism; 
the expression sites skeletal muscle, heart, 
kidney, placenta, and brain; and the TFs 
MEF2A, POU2F1, SP4, SP1, and EGR1. 
The enriched BP annotations have been 
reported to play important roles in carcino-
genesis. Among expression sites, the skin 
and eyes were expected to be present yet 
were not among the top five enriched anno-
tations. This notable finding might indicate 
a complex regulatory shift between miRNAs 
and their mRNA targets, such that post-tran-
scriptional regulators are expressed in the 
identified specialized tissues and organs, 
whereas their targets are abundant in other 
cell types. These findings might poten-
tially guide future research toward tissue 
specificity. Moreover, several of the identi-
fied TFs have been shown to contribute to 
carcinogenesis.

Breast cancer, hepatocellular carcinoma, 
esophageal cancer, gastric cancer, pancre-
atic cancer, and glioblastoma were among 
the most enriched diseases (Figure 1). The 
search for strong experimental data veri-
fied the association between the enriched 
cancer types and the list of predicted post-
transcriptional regulators. The evidence 
was particularly strong for breast cancer, 
hepatocellular carcinoma, and pancreatic 
cancer. Albinism, skin cancer, and non-
skin malignancies could cluster via shared 
genes and pathways regulating cell divi-
sion, growth, metabolism, and apoptosis.

Collectively, although our findings relied 
solely on bioinformatic predictions, they 
lay a groundwork for evidence-based exper-
imental research on specific candidate albi-
nism-associated gene regulatory networks 
in non-skin cancer. Future investigations 
should verify miRNA-target gene interac-
tions and determine whether these miRNAs 
play oncogenic or tumor-suppressive roles 
in each identified non-skin cancer type.
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Figure 1  Top 20 enriched annotations for diseases associated with miRNAs regulating the expression of the investigated albinism genes, 
as retrieved from RNADisease.
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