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Abstract
Phenylketonuria (PKU), resulting from mutations in the phenylalanine hydroxylase (PAH) gene, requires precise 

genetic analysis for effective management. This study proposes an electrophoresis-based genotyping strategy tailored 
for rapid and reliable assessment of PAH gene variations in the Chinese Han population. By leveraging the unique allelic 
frequencies and mutation spectra prevalent in this population, the proposed approach facilitates efficient screening and 
characterization of PAH mutations. The method’s robustness and accuracy are demonstrated through the analysis of 
a cohort of Chinese Han individuals with PKU, revealing a spectrum of PAH gene mutations. The findings underscore 
the utility of this genotyping strategy in enabling timely diagnosis and personalized treatment of PKU in the Chinese 
Han population.
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Introduction
Phenylketonuria (PKU) is a metabolic disorder caused by 

mutations in the phenylalanine hydroxylase (PAH) gene, leading 
to impaired phenylalanine metabolism [1]. PKU requires lifelong 
management to prevent neurodevelopmental impairment, with 
early diagnosis and precise genetic analysis playing pivotal roles in 
treatment efficacy. The Chinese Han population exhibits distinct 
genetic characteristics and mutation spectra compared to other ethnic 
groups, necessitating tailored approaches for genetic testing. This study 
introduces an electrophoresis-based genotyping strategy designed for 
efficient and accurate analysis of PAH gene variations in the Chinese 
Han population. By elucidating the mutation spectrum specific to this 
population [2-4], this approach aims to facilitate timely diagnosis and 
personalized treatment of PKU, thereby improving clinical outcomes 
and quality of life for affected individuals.

Materials and Methods
A cohort of Chinese Han individuals diagnosed with 

phenylketonuria (PKU) was recruited for genetic analysis. Genomic 
DNA was extracted from peripheral blood samples using standard 
protocols [5-7]. PCR amplification of PAH Gene Specific regions 
of the PAH gene, encompassing known mutation hotspots, were 
amplified by polymerase chain reaction (PCR) using gene-specific 
primers. Electrophoresis-based genotyping amplified PCR products 
were subjected to electrophoresis on agarose gels to detect variations 
in fragment sizes corresponding to different alleles. Allelic variants 
were identified by comparing the electrophoretic patterns with known 
mutation databases and reference controls. Identified mutations were 
validated by Sanger sequencing or other appropriate methods to 
confirm their accuracy.

Descriptive statistics were used to summarize the mutation 
spectrum, including allele frequencies and mutation types, within 
the study population. This study was conducted in accordance with 
ethical guidelines and obtained approval from the institutional review 
board. Informed consent was obtained from all participants or their 
legal guardians. Stringent quality control measures were implemented 
throughout the experimental procedures to ensure the reliability 
and reproducibility of results [8]. Data analysis was performed using 
appropriate statistical software to evaluate the distribution of PAH 

gene mutations and assess their association with clinical phenotypes. 
The results were interpreted in the context of existing literature and 
clinical implications, with a focus on guiding personalized treatment 
strategies for PKU patients of Chinese Han descent.

Results and Discussion
Mutation spectrum analysis of the PAH gene in the Chinese 

Han population revealed a diverse spectrum of mutations, including 
missense mutations, nonsense mutations, insertions, deletions, and 
splice site mutations. Allele frequencies certain mutations were found 
to be more prevalent than others, with allele frequencies varying across 
different regions of China [9]. Hotspot mutations specific mutation 
hotspots were identified, accounting for a significant proportion of PKU 
cases within the study population. Genotype-phenotype correlations 
associations between PAH gene mutations and clinical phenotypes, 
such as phenylalanine levels and neurodevelopmental outcomes, were 
explored to elucidate genotype-phenotype correlations.

Clinical implications the diverse mutation spectrum observed in the 
Chinese Han population highlights the importance of comprehensive 
genetic testing for accurate diagnosis and personalized treatment of 
PKU. Tailoring treatment strategies based on specific mutations can 
optimize therapeutic outcomes and improve patient care. Diagnostic 
challenges the identification of rare or novel mutations poses challenges 
for genetic diagnosis and counseling. Collaborative efforts involving 
geneticists, clinicians, and researchers are essential for cataloging 
and characterizing new mutations to enhance diagnostic accuracy. 
Therapeutic considerations understanding genotype-phenotype 
correlations can guide therapeutic decisions, such as determining 
the appropriateness of pharmacological interventions, dietary 
management, and long-term monitoring strategies. Population-
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specific factors genetic and environmental factors unique to the 
Chinese Han population may influence the prevalence and distribution 
of PAH gene mutations [10]. Further research is warranted to 
explore these factors and their impact on disease presentation and 
management. Continued research efforts aimed at elucidating the 
genetic basis of PKU in the Chinese Han population are essential for 
advancing personalized medicine approaches and improving patient 
outcomes. Collaborative initiatives involving multi-center studies 
and international collaborations can facilitate the sharing of data and 
resources to accelerate progress in this field.

Conclusion
The comprehensive analysis of the phenylalanine hydroxylase 

(PAH) gene in the Chinese Han population has provided valuable 
insights into the genetic landscape of phenylketonuria (PKU) in 
this ethnic group. The diverse spectrum of mutations identified 
underscores the importance of tailored genetic testing approaches 
for accurate diagnosis and personalized treatment of PKU patients of 
Chinese Han descent. By elucidating genotype-phenotype correlations 
and identifying mutation hotspots, this study contributes to the 
optimization of therapeutic strategies and the improvement of clinical 
outcomes for affected individuals.

Moving forward, ongoing efforts in genetic research and clinical 
practice are essential to further characterize the genetic basis of PKU 
and refine treatment algorithms. Collaborative initiatives involving 
interdisciplinary teams and international collaborations will facilitate 
the sharing of data and resources, ultimately advancing precision 
medicine approaches for PKU management. Through continued 
research and clinical innovation, we aim to enhance the quality of care 
and improve the lives of individuals living with PKU in the Chinese 
Han population and beyond.
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