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Standardized recommendations for orthogonal experimental validation of

genetic variants identified in clinical next-generation sequencing reports
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ZHENG Hongyun', BAO Anyu’, XU Wanzhou’, TONG Yongqing'’
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Abstract

Next-generation sequencing (NGS) technology has been increasingly applied in clinical molecular
genetic testing and has become a core tool supporting clinical molecular diagnosis. However, the
standardization of test result validation remains an urgent issue. Although the Association for
Molecular Pathology (AMP) and the National Society of Genetic Counselors (NSGC) jointly
established the NGS Variant Validation Working Group in 2023 to promote the standardization of
validation processes, controversies remain in the field regarding the necessity of variant validation, the
scope of validation, and cost-benefit assessments. Furthermore, relevant standardization systems in
China remain to be improved. By integrating domestic and international guidelines, expert consensus,
literature reviews, and laboratory practical experience, this study proposes 12 practical

recommendations for orthogonal experimental validation (hereafter "orthogonal validation") of NGS -
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identified genetic variants. These recommendations encompass critical aspects including technical

standards, clinical decision - making, bioinformatics workflows, and quality management. These

recommendations not only provide a framework for clinical laboratories to develop personalized

validation strategies that balance testing performance with clinical utility, but also aim to establish an

NGS validation system aligned with Chinese clinical practice by precisely balancing testing

performance and clinical value, thereby supporting the standardized development of precision

medicine.
Key Words

Next - Generation Sequencing; Genetic Variation; Orthogonal Experimental

Validation; Technical Standards; Clinical Value Standards
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