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Predicament(s) encountered during curation



When to lump, or when to split?

• Given that a gene can be associated with several phenotypes and/or 
disease entities, how can a curator assess if the condition they are 
curating is the most appropriate?

• If all curations are split for each phenotypic feature reported in the literature, 
we risk  ad infinitum curations on ClinGen that might not reflect the true 
nature of each condition or association, nor the mutational spectrum of the 
gene. 

• If we lump all of the existing phenotypic features asserted for a gene into a 
greater known syndrome, we risk losing the intricacies of each condition 
and/or phenotype (phenotypic feature).



General principle:

Genes associated with a single published 
disease entity should only be curated for that 

condition (i.e. lumped) unless there are 
indications to split specific phenotypic 

features of a syndrome or variable 
phenotype into separate curations based on 

the guidance provided by our criteria.



Criteria
• Assertion/ Defining the disease entity:

• What has the literature reported, as well as other nosological authorities, about a gene’s association with 
disease?

• Molecular Mechanism:
• Are there differences in the molecular mechanism(s) underlying each asserted disease (and/or condition)?

• Phenotypic Variability:
• Does a phenotype(s) segregate consistently within a pedigree, or present similarly in two or more unrelated 

probands with the same gene variant?
• Or, is there variable expressivity of phenotype between family members and/or an unrelated proband harboring the 

same gene variant?

• Inheritance Pattern:
• Are there differences in inheritance patterns between the disease entities associated with the gene of interest?
• Do they represent distinct disease entities, or a continuum of disease?





Criteria Development 
Overview of criteria with examples



Assertion/ Defining a disease entity
➢Assess if one or more disease entities have been reported as being associated 
with a gene by nosological authorities or in the literature.

➢Check OMIM, MonDO (Monarch Initiative), Orphanet, GeneReviews, supplemented by 
the primary literature.



Molecular Mechanism
➢Assess whether differences in molecular mechanism(s) underlie each 
asserted disease entity.

➢ Molecular mechanism(s) includes loss of function (LOF), gain of function (GOF), domain 
specific effects, isoform specificity, etc.
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Phenotypic Variability
➢ Assess how the gene, the variant(s), and the phenotypic feature(s) segregate 
throughout a single pedigree (intrafamilial expressivity), or between two or 
more unrelated probands (interfamilial expressivity).

Overlapping variants Intrafamilial Variability of R27Q variant

Fee et al., 2004

CAV3: caveolin-3



Inheritance Pattern
➢ Assess if the disease entities asserted for the gene follow different 
inheritance patterns. 

➢ It is important to determine if the disease entities are distinct (multiple varying 
phenotypes between them), or part of a continuum of disease (same phenotypes, differing 
severity).

Ataxia-telangiectasia = Characterized by cerebellar ataxia, 
telangiectasias, immune defects, and a predisposition to 
malignancy (breast cancer and lymphomas).

Susceptibility to breast cancer = characterized by susceptibility 
to develop mammary carcinoma.



Reasons to LUMP
1. An assertion for only one disease entity has been made in the literature.
2. No difference in molecular mechanism is observed among the disease 

entities.
3. Intrafamilial phenotypic variability is as, or more, pronounced than 

interfamilial variability.
4. The difference in the inheritance pattern for the disease entities is 

representative of a continuum of disease, i.e. mild carrier phenotypic 
features are observed in recessive disease or dosage impacts are 
observed for dominant disease (more severe phenotype in 
homozygotes). 
a. Note: curate for the well-established inheritance pattern and note the additional 

manifestations in carrier state or homozygous state in the GCI.
5. The disease entities in question are seemingly part of a variable 

phenotype observed within a single organ system and there is 
insufficient evidence for any single phenotype.
a. If variants for each entity are VUSs, and no distinguishing phenotype is observed, 

then lump for a broader phenotype.



Reasons to SPLIT
1. An assertion for more than one distinct disease entity has been 

made in the literature.
2. A well-established difference in molecular mechanism(s) between 

two or more disease entities is observed.
3. The representative disease entities between differing inheritance 

patterns are distinguishable, with notable varying phenotypes and/ 
or clinical management distinctions. 

4. To dispute a disease entity asserted for the gene in question.
a. Must have convincing evidence to dispute or refute. 
b. This would be a very rare occurrence, and the isolated disease entity being 

disputed or refuted cannot be included as part of the phenotypic spectrum 
observed in a syndrome associated with the gene of interest. 



Implementation of lumping 
and splitting criteria

Pre-curation and Binning of gene:disease relationships



Pre-curation strategy

• Involves assessment of the gene in question and the 
conditions/phenotypes associated with any gene and include: 

1. Assessing the disease entities/ conditions/ phenotypic features associated 
with the gene of interest.

2. Defining the molecular mechanism(s) for the gene and disease entities.
1. Specifically, look at the genetic variants associated with each disease entity.

3. Assessing the variability of phenotypic presentations.
4. Noting inheritance pattern differences between disease entities.

• Can also address disease onset and severity, and the age at 
phenotypic presentation.



Pre-curation: Important sites
• Recommended sites to use for pre-curation:

• OMIM
• Orphanet

• Another ontological source is Monarch Initiative (MonDo)
• ClinVar
• GeneReviews

• If available
• Pubmed 

• specifically in reference to using a nice review, instead of primary literature and case reports

• This is not meant to be an exhaustive search, but curators may find when 
performing the full curation, once delving into the primary literature, that 
lumping and splitting issues arise

• If this occurs, it maybe necessary to revisit the lumping and splitting criteria, and to 
speak with an expert. 



Pre-curation: Template

The core template should include, the (1) asserted disease entities, (2) inheritance 
patterns, (3) molecular mechanisms (more specifically the variants asserted for 
each disease entity), and (4)  presenting phenotypes.. 

The remaining template can include information that the specific Expert Panel 
deems important for delineating the disease entity: clinical management, age of 
disease onset or phenotypic presentation, population frequencies, etc.



Pre-curation Strategy

Used a combination of OMIM, Orphanet, GeneReviews, and literature reviews



Binning Strategy

The binning strategy is not a measure to restrict 
the curations, as a gene can fit into more than one 

bin. It is a way to assess the most appropriate 
conditions to curate given the presentation of 

phenotypes, and represents a form of lumping.



Other Considerations
Sometimes a GCEP may wish to curate genes for their 
potential to be associated with a phenotypic feature (or 
phenotype) that has special testing, treatment or 
management distinctions, but which may not represent a 
truly distinct condition; i.e. the phenotypic feature is part 
of a known syndrome.

In these cases, the gene should be assessed for the 
syndrome and not for the isolated phenotype (or 
phenotypic features) UNLESS the criteria above are met 
and indicate an appropriate split curation. 

In order to display the significance of a subset of isolated 
features of a syndrome, GCEPs may find it useful to generate a 
table to depict the possibility of presenting as an isolated 
phenotype as well as the presence, absence, or likelihood of 
individual features of interest for publication and testing 
purposes. This data can be displayed simply as an annotated 
table in publications, without requiring a formal splitting for 
gene curation or use of the gene-disease Clinical Validity 
Classifications.



For more information, please see the 
Lumping and Splitting Working Group 
page on clinicalgenome.org or email

courtney_thaxton@med.unc.edu

https://www.clinicalgenome.org/working-groups/lumping-and-splitting/
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