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Genotype-first analysis is an effective strategy for identifying 

diagnostic variants in known disease genes and candidate variants in 

novel genes. 
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Introduction
Multiple approaches exist for the identification of variants that may explain a patient’s phenotype once sequencing is completed. Most strategies primarily use a phenotype-

driven approach to variant analysis. However, this approach can be problematic for cases with atypical presentations, patients with multiple diagnoses, or situations where 

detailed clinical information is limited or not available. On the other hand, a genotype-first analysis initially considers the properties of the variants, such as frequency, predicted 

effect on encoded protein, and inheritance. Following this first level of analysis, the variants are then are compared to the patient’s reported phenotype. 
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b) Candidate variants – exome (only index patient tested)
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Figure 1. Genotype-first approach workflow

To evaluate genotype-first analysis, we reviewed 731 exome sequencing cases. 

a) Candidate variants – exome family

Variant Type Inheritance

Results
In our cohort, 36.8% of exome trio and single cases are diagnostic.

Figure 2. Candidate variants identified in both a) exome family and b) exome (only 

oatient tested)

Results

Table 1. Examples of reported candidate genes later reported in the medical literature

Genotype-first analysis is ideal for:

• Atypical presentations of known syndromes or genetically 

heterogeneous disorders

• Patients with rare disorders, not commonly identified clinically

• Cases with multiple diagnoses

• Even with genotype-first analysis, accurate and detailed clinical 

information is important for test interpretation

Conclusions

• Performing sequencing of additional family members allows for candidate 

missense variants to be identified (Figure 2 and table 1)

• Genotype-first analysis is an effective method for identifying strong 

candidate variants

• In multiple cases, reported candidate genes have later been reported in 

the medical literature (Table 1)
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