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Haploinsufficiency (HI) occurs when a single functional gene copy is insufficient for normal function, 
impacting gene expression, disease susceptibility, and evolution. It plays a key role in genetic 
disorders, developmental syndromes, and cancer. Study models, including CRISPR and computational 
analyses, help identify HI genes. HI also influences evolutionary dynamics and biophysical constraints. 
Clinically, understanding HI aids in precision medicine and therapeutic strategies like gene therapy and 
pathway modulation. Its study bridges genetics, molecular biology, and medicine, making it essential 
for both fundamental research and clinical applications. 
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