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WHOLE GENOME SEQUENCING FOR THE DIAGNOSIS OF RARE
GENETIC DISORDERS: DIAGNOSTIC YIELD AND CLINICAL
VALUE
M. Rustamova
Tashkent state medical university

Rare monogenic disorders collectively affect a substantial minority of the
population, yet a large proportion of affected individuals remain without a
confirmed molecular diagnosis even after exome sequencing, the current first-tier
genetic test in most clinical settings. A landmark study sequencing the genomes
of families with previously unexplained phenotypes, including both a large
research cohort and an independent clinical replication cohort, reported an
additional diagnostic yield of approximately eight percent among patients who
had already undergone exome sequencing without a diagnosis, identifying
pathogenic variation in regions and variant classes that exome sequencing
systematically misses, including deep intronic, structural, and regulatory variants
[1]. A subsequent systematic review and meta-analysis comparing genome
sequencing directly against exome sequencing and exome reanalysis in pediatric
patients with rare phenotypes similarly found that genome sequencing added a
further diagnostic yield of seven percent specifically attributable to its broader
genomic coverage, while noting that exome reanalysis alone could recover a
comparable proportion of missed diagnoses in some cohorts, raising practical
questions about the most cost-effective sequencing strategy for a given clinical
scenario [2]. Complementary work integrating genome sequencing with RNA
sequencing for neuromuscular disease diagnostics reported that this combined
approach increased diagnostic yield from thirty-four percent with exome
sequencing alone to sixty-two percent, underscoring that functional
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transcriptomic data can resolve variants of uncertain significance that DNA
sequencing alone leaves unclassified [3]. Beyond diagnostic yield metrics, health-
system-level implementation studies have demonstrated that centralized genome
sequencing analysis pipelines can deliver clinically actionable results, including
reclassification of variant pathogenicity through segregation analysis, within
turnaround times suitable for acute clinical decision-making, supporting the
feasibility of genome sequencing as a first-tier rather than last-resort diagnostic
test for suspected genetic disease [4].
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