
Effect on protein products per transcript
For each RNA for which the variant coincides in part or completely within a 

coding region, we would assign one of the following molecular consequences, 

as a computed effect of a sequence change on a particular protein product.

Location-based Ontology Terms
Location-based Ontology Terms are assigned to a variant whenever any part of its 

deletion interval (per the representation of variants that considers them to be pairs of 

deletion and insertion intervals on a sequence) overlaps one of the Gene, RNA 

Feature or Coding regions (see illustration). If the variant overlaps more than one 

region or, if multiple transcripts are involved (as would be the case when the region is 

relative to a genomic location), all relevant SO terms are reported, in no particular 

order.

ClinVar

Molecular consequence
Molecular consequence represents effects on protein products from the alterations in the coding nucleotide sequence. NCBI computes molecular consequence, and 

also assigns location-based ontology terms established by Sequence Ontology (SO), based on where the variant is located relative to gene, RNA and/or coding 

regions.

The information was obtained from ClinVar: https://www.ncbi.nlm.nih.gov/variation/docs/glossary/

http://www.sequenceontology.org/
https://www.ncbi.nlm.nih.gov/variation/docs/glossary/


ANNOVAR

The value of the first column takes the following precedence (as of December 2010 and later version of ANNOVAR): exonic = 
splicing > ncRNA> > UTR5/UTR3 > intron > upstream/downstream > intergenic. The precedence defined above is used to 
decide what function to print out when a variant fit multiple functional categories. Note that:

1.the "exonic" here refers only to coding exonic portion , but not UTR portion, as there are two keywords (UTR5, UTR3) that 
are specifically reserved for UTR annotations.

2."splicing" in ANNOVAR is defined as variant that is within 2-bp away from an exon/intron boundary by default, but the 
threshold can be changed by the --splicing_threshold argument. Before Feb 2013, if "exonic,splicing" is shown, it means 
that this is a variant within exon but close to exon/intron boundary; this behavior is due to historical reason, when a user 
requested that exonic variants near splicing sites be annotated with splicing as well. However, I continue to get user emails 
complaining about this behavior despite my best efforts to put explanation in the ANNOVAR website with details. 
Therefore, starting from Feb 2013 , "splicing" only refers to the 2bp in the intron that is close to an exon, and if you want to 
have the same behavior as before, add -exonicsplicing argument.

3.If a variant is located in both 5' UTR and 3' UTR region (possibly for two different genes), then the "UTR5,UTR3" will be p
 rinted as the output.
4.The term "upstream" and "downstream" is defined as 1-kb away from transcription start site or transcription end site, 

respectively, taking in account of the strand of the mRNA; the --neargene threshold can be used to adjust this threshold.
5.If a variant is located in both downstream and upstream region (possibly for 2 different genes), then the 

"upstream,downstream" will be printed as the output. In 2011 June version of ANNOVAR, the splicing annotation is 
improved. If the splicing site is in intron, then all isoforms and the corresponding base change will be printed.

The information was obtained from ANNOVAR: https://annovar.openbioinformatics.org/en/latest/user-

guide/gene/?#switching-to-ucscensembl-gene-annotation

https://annovar.openbioinformatics.org/en/latest/user-guide/gene/?
https://annovar.openbioinformatics.org/en/latest/user-guide/gene/?


SnpEff

The information was obtained from Cingolani Pet al. A program for annotating and predicting the 

effects of single nucleotide polymorphisms, SnpEff: SNPs in the genome of Drosophila 

melanogaster strain w1118; iso-2; iso-3. Fly (Austin). 2012. 6(2):80-92. doi: 10.4161/fly.19695. 



VEP

The information was obtained from Ensembl: 

https://asia.ensembl.org/info/genome/variation/prediction/predicted_data.html

https://asia.ensembl.org/info/genome/variation/prediction/predicted_data.html
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