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Intro

Evidence codes are a way to classify the type of experiment or analysis upon which an annotation was made. Note that these evidence codes are intended for use in conjunction with GO terms, and should not be considered in isolation from the terms. In other words, an evidence code indicates how annotation to a particular term is supported, and is not necessarily a classification of an experiment.

As a GO annotation is associated with a  specific reference describing the work or analysis upon which the annotation is based, the evidence code reflects the type of work or analysis described in the particular reference that supports that GO annotation. If a reference describes multiple methods which each provide evidence to make a GO annotation to a specific term, multiple annotations with identical GOIDs and reference identifiers but different evidence codes may be made. 

There are several groups of evidence codes: Experimental, Computational Analysis, Author Statements, and Curatorial Statements. Use of any of the Experimental evidence codes for experimental methods (IDA, IPI, IGI, IMP, or IEP) indicate that an experiment of that type was performed on the gene being annotated in the reference cited for the annotation. Use of the Computational Analysis evidence codes (ISS, IEA, IGC, or RCA) indicate that the annotation is based on computational analysis of sequence and/or other data as described in the reference cited with varying degrees of curatorial input. Use of either of the Author Statement codes (NAS or TAS) indicates that the annotation was made on the basis of a statement made by the author in the reference cited.  Use of the Curatorial Statement evidence codes (IC or ND) evidence code indicates an annotation made on the basis of a curatorial judgement that does not fit into one of the other evidence code classifications. 
Evidence codes are NOT statements of the quality of the annotation. Within each evidence code classification, some methods produce annotations of higher confidence or greater specificity than other methods. Thus evidence codes can NOT be used as a measure of the quality of the annotation. 

Experimental Evidence Codes

IMP - Inferred from Mutant Phenotype 

* mutations, natural or introduced, that result in partial or complete impairment or alteration of the function of that gene

* polymorphism or allelic variation (including where no allele is designated wildtype or mutant)

* any procedure that disturbs the expression or function of the gene, includingRNAi, anti-sense RNAs, antibody depletion, or  the use of any molecule or experimental condition that may disturb or affect the normal functioning of the gene including  inhibitors, blockers, modifiers, any type of antagonists, temperature jumps, changes in pH or ionic strength

* overexpression or ectopic expression of wild-type or mutant gene that results in aberrant behavior of the system or aberrant expression where the resulting mutant phenotype is used to make a judgment about the normal of that gene product. 

The IMP evidence code covers those cases when the function, process or cellular localization of the gene product is inferred based on differences in the function, process, or cellular localization of a gene product when compared between two different alleles of the gene producing it. The IMP code is used for cases where one allele may be designated ‘wildtype’ and another as ‘mutant’. It is also used in cases where allelic variation occurs naturally and no specific allele is designated as wildtype or mutant.  Caution should be used in making annotations from gain of function mutations, but it is sometimes possible to glean useful information about the gene product’s normal function from gain of function mutations.  

For transfection experiments or other experiments where a gene from one organism or tissue is put into a system that is not its normal environment, the annotator should use the author’s intent and interpretation of the experiment as a guide as to whether IMP or IDA is appropriate. When the author is comparing differences between alleles, regardless of the simplicity or complexity of the assay, IMP is appropriate. When the author is using an expression system as a way to investigate the normal function of a gene product, IDA is appropriate.

Examples where the IMP code should be used:

- transfection into a cell line, overexpression, or extopic expression of a gene where the effects of various alleles of a gene are compared to each other or to wildtype. For this type of experiment, annotate using IMP.

Examples where the IMP code should NOT be used:

* mutation in gene X provides information about Gene A being annotated – For this type of experiment, use the IGI  code.

* complementation of a mutation in one organism by a gene from a different organism – For this type of experiment, use the IGI code.

* transfection into a cell line including cell types that are not normal (HeLa cells for instance), overexpression, or extopic expression of a gene when the system the expression occurs in is considered to be an assay system to address basic, normal functions of gene product even though it would not normally be expressed in that cell type or location. If the experiments were conducted to assess the function of the gene and the assay system is believed to reproduce this function, i.e., the authors would consider their experiment to be  a direct assay, then the IDA code should be used. This is in contrast with a situation where overexpression affects the function or expression of the gene and that difference from normal is used to make an inference about the normal function; in this case use the IMP evidence code.

IGI: Inferred from Genetic Interaction

* "Traditional" genetic interactions such as suppressors, synthetic lethals, etc.

* Functional complementation

* Rescue experiments

* Inference about one gene drawn from the phenotype of a mutation in a different gene

Includes any combination of alterations in the sequence (mutation) or expression of more than one gene/gene product. This code can therefore cover any of the IMP experiments that are done in a non-wild-type background; the key is what the comparison is made against. If there is a single mutation/difference between the two strains compared, use IMP; If there are multiple mutations/differences between the two strains compared, use IGI.. When redundant copies of a gene must all be mutated to see an informative phenotype, that's IGI. (Yes, we know that means some organisms, such as mouse, will have far, far more IGI than IMP annotations.) Use IMP for "phenotypic similarity," as described below.

We also use this code for situations where a mutation in one gene (gene A) provides information about the function, process, or component of another gene (gene B; i.e. annotate gene B using IGI).

"Functional complementation" above refers to experiments in which a gene from one organism complements a deletion or other mutation in another species. For these annotations, the with column can list the identifiers(s) for the gene(s) that complement(s) or is/are complemented by the gene of interest; the entry in the with column does not have to refer to the same species that is being annotated. ***If mutation in gene A causes a mislocalization of gene B, gene A is annotated to protein localization with gene B in the 'with' column using IGI. ***

*  We recommend making an entry in the with column when using this evidence code; i.e., include an identifier for the "other" gene(s) involved in the interaction. NOTE: The stuff below depends on the conclusions from the discussion of use of the with field. If more than one independent genetic interaction supports the association, use separate lines for each. In cases where the gene of interest interacts simultaneously with more than one other gene, put both/all of the interacting genes on the same line (separate identifiers by pipes in the with column). To help clarify:

GOterm
IGI
FB:gene1|FB:gene2

means that the GO term is supported by evidence from its interaction with *both* of these genes; i.e. neither of these statements are true:

GOterm IGI FB:gene1

GOterm IGI FB:gene2

In other words, one can't infer that the GO term applies to the gene product of interest from the pairwise interactions, but only from the three- (or more-) way interaction; i.e., all 3+ must interact simultaneously to provide enough evidence to annotate.?

IDA: Inferred from Direct Assay

   * Enzyme assays

   * In vitro reconstitution (e.g. transcription)

   * Immunofluorescence (for cellular component)

   * Cell fractionation (for cellular component)

   * Physical interaction/binding assay (sometimes appropriate for cellular component or molecular function)

The IDA evidence code is used to indicate a direct assay for the function, process, or component indicated by the GO term. Curators therefore need to be careful, because an experiment considered as direct assay for a term from one ontology may be a different kind of evidence for the other ontologies. In particular, we thought of more kinds of direct assays for cellular component than for function or

process. For example, a fractionation experiment might provide "direct assay" evidence that a gene product is in the nucleus, but "protein interaction" evidence for its function or process.

For transfection experiments or other experiments where a gene from one organism or tissue is put into a system that is not its normal environment, the annotator should use the author’s intent and interpretation of the experiment as a guide as to whether IMP or IDA is appropriate. When the author is comparing differences between alleles, regardless of the simplicity or complexity of the assay, IMP is appropriate. When the author is using an expression system as a way to investigate the normal function of a gene product, IDA is appropriate.

Examples where the IDA evidence code should be used:

 - Binding assays can provide direct assay evidence for annotating to the “____ binding” molecular function terms.  

- transfection into a cell line, overexpression, or extopic expression of a gene when the system the expression occurs in is considered to be an assay system to address basic, normal functions of gene product even though it would not normally be expressed in that cell type or location. If the experiments were conducted to assess the function of the gene and the assay system is believed to reproduce this function, i.e., the authors would consider their experiment to be  a direct assay, then the IDA code should be used. 

Examples where the IDA evidence code should NOT be used:

- transfection into a cell line, overexpression, or extopic expression of a gene where the effects of various alleles of a gene are compared to each other or to wildtype. For this type of experiment, annotate using IMP.

IPI: Inferred from Physical Interaction
* 2-hybrid interactions 

* Co-purification 

* Co-immunoprecipitation 

* Ion/protein binding experiments

Covers physical interactions between the gene product of interest and another molecule (or ion, or complex). IPI can be though of as a type of IDA, where the actual binding partner/target can be specified, using the “WITH” field. ; Annotation to protein binding should not be used to describe an antibody binding to another protein. However, an effect of an antibody on an activity or process can support a function or process annotation, using the IMP code.

NOTE: The stuff below depends on the conclusions from the discussion of use of the with field. We recommend making an entry in the with column when using this evidence code; i.e., include an identifier for the "other" protein (or other macromolecule) involved in the interaction. Note: For a interacting protein, a protein ID is recommended in the with column for a IPI annotation, but a gene ID may be used if the database does not have identifiers for individual gene products. A gene ID may also be used if the cited reference provides enough information to determine which gene ID should be used, but not enough to establish which protein ID is correct. When an experiment or experiments in a paper describe that the gene_product interacts independently with several proteins, all of the protein IDs are entered into the WITH column, separated by pipes.

For example, Abcd3, is annotated to GO:0005515 protein binding, based on PMID:10551832 , Evidence code: IPI UniProt:P33897|UniProt:Q61285

IEP: Inferred from Expression Pattern (Pascale)

    * Transcript levels or timing (e.g. Northerns, microarray data)

    * Protein levels (e.g. Western blots)

The IEP evidence code covers cases where the annotation is inferred from the timing or location of expression of a gene, particularly when comparing a gene that is not yet characterized  with the timing or location of expression of genes known to be involved in a particular process. Use this code with caution! It may be difficult to determine whether the expression pattern really indicates that a gene plays a role in a given process, so IEP annotations are usually made in conjunction with high level GO terms in the biological process ontology. Note that we have not yet encountered any examples where we feel it is valid to make annotations to terms from the cellular component or molecular function ontologies on the basis of expression pattern data. Thus we currently recommend that this code be restricted to annotations to terms from the biological process ontology.

Sample annotations using the IEP code:

-  genes upregulated during stress condition may be annotated to the process of stress response  (for example, heat shock proteins)

- genes selectively expressed at specific developmental stages in specific organs may be annotated to 'xx development'

Examples where the IEP evidence code should not be attached to an annotation:

-  Annotation to the Molecular Function term, 'transcription factor activity',  where the experimental evidence is that introduction of the gene to be tested into an in vitro assay system leads to expression of the appropriate reporter gene. Annotate using the IDA evidence code.

- Annotation to the Molecular Molecular Function term, 'xx binding', 'calmodulin binding' where the experiment was to screen an expression library, i.e. a library expressing various proteins, to identify which of the library proteins interact with a particular protein of interest: annotate using the IPI evidence code with the accession number of to the interacting protein (or its corresponding gene) in the “with” field. 
- vacuolar H-ATPase gene annotated to Molecular Function term 'hydrogen-transporting ‘ATPase activity,  rotational mechanism' because the protein co-purifies with bafilomycin A1-sensitive ATPase activity and with the 60- and 69-kDa V-ATPase subunits (PMID: 7514599). Annotate using the IPI evidence code and place appropriate gene IDs in the with field.

- guanylate cyclase 2f, (rat), annotated to Molecular Function term 'guanylate cyclase activity', the experimental resultis that overproduction of GC-E and GC-F in COS cells resulted in production of or increase in of guanylyl cyclase activity. PMID: 7831337 . IDA 

Author Statement Evidence Codes

TAS: Traceable Author Statement 
 * Any statement in an article where the original evidence (experimental results, sequence comparison, etc.) is not directly shown, but is referenced in the article and therefore can be traced. 

The TAS evidence code covers author statements which are attributed to a cited source. Typically this type of information comes from review articles. Material from the introductions of non-review papers may also be suitable.  Information in discussion sections may also be suitable for annotations with this code if another reference is cited as the source of experimental work or analysis.

Note that prior to July 2006, it was allowed to use the TAS evidence code for annotations based on information found in a text book or dictionary; usually text book material has become common knowledge (e.g. "everybody" knows that enolase is a glycolytic enzyme). However, at the 2006 GO Annotation Camp, it was concluded that this sort of information is not traceable to its source and is thus not suitable for the TAS evidence code. When annotating on the basis of common knowledge possessed by the curator, consider the IC code. When annotating an author statement that that is not associated with a cited reference, use the NAS code.

When annotating with this code the curator should use caution and be aware that authors often cite papers dealing with experiments that were performed in organisms different from the one being discussed in the paper at hand. Thus, a problem with the TAS code is that it may turn out, upon further research, that no experiments have been performed on the gene in the organism actually being annotated. For this reason, we recommend, when time and resources allow, that curators track down the cited paper and annotate directly from the experimental paper using the appropriate experimental evidence code. When this is not possible and it is necessary to annotate from reviews, the TAS code is the appropriate code to use for statements that are associated with a cited reference.

Once an annotation has been made to a given term using experimental evidence, we recommend removing any annotations made to the same term using the TAS evidence code. 

Sample annotations using the TAS evidence code:

1. Quote from PMID: 11801597 (Introduction)

* Biochemical characterization of both bacterially expressed Myr5 and Myr7 tail domains and tissue-purified human Myo9b demonstrate that these myosins IX are active GAPs for Rho but not Rac

or CDC 42 (3,4,7).

Annotation:

Human myo9b - Rho GTPase activator activity (GO:0005100)  

2. Quote from PMID:16001398 (Introduction)

Mutations in the myosin-VIIa gene cause human Usher disease, characterized by hearing impairment, balance dysfunction and progressive retinal degeneration (Ahmed et al. 2003, Weil et al. 1995).

Annotation:

Human myo7a - sensory perception of sound (GO:0007605) 

NAS: Non-traceable Author Statement

* Database entries that don't cite a paper (e.g. UniProt Knowledgebase records, YPD protein reports)

* Statements in papers (abstract, introduction, or discussion) that a curator cannot trace to another publication

The NAS evidence code should be used in all cases where the author makes a statement that acurator wants to capture but for which no specific reference is cited in the source used to make the annotation. The source of the information may be peer reviewed papers and textbooks. The NAS code is used when authors make conclusions supporting an annotation in one aspect where that annotation is based on a conclusion that results in an annotation in a different aspect of GO. For example, if the author draws the conclusion that a transcription factor is found in the nucleus on the basis of its function as a transcription factor without any experimental evidence specifically addressing the location of the gene product, then NAS can be used as evidence code and the GO ID of “transcription factor activity” is put in the With field. The NAS evidence code may also be used for any author statements that the curator feels are worth capturing where the line of inference is not clear, and thus there is no GOID to place in the with field, and where there is no cited source.

The NAS code is also used for making annotations from database entries or analyses that are not externally reviewed and published when a curator reviews the annotations that are made. When using this code for database entries, it is not necessary to know which curator entered an untraceable statement that appears on a database record to use the NAS evidence code.

Cases where the NAS code should not be used:

* When an author makes a statement that is attributed to a source cited in the reference list, use the TAS evidence code. 

* When an annotator makes an annotation based on a combination of another GO annotation and common knowledge. For example, if a curator makes an annotation to the cellular component term “nucleus” on the basis that the gene product is already annotated to the molecular function term “general RNA polymerase II transcription factor activity” and the common knowledge that transcription factors interacting with RNA polymerase II act in the nucleus, then the IC evidence code should be used.

Computational Analysis Evidence Codes

ISS – Inferred from Sequence or Structural Similarity

- Sequence similarity with experimentally characterized (IDA, IMP, IGI, IPI, or IEP) gene products, as determined by pairwise or multiple alignment

- Prediction methods for non-coding RNA genes

- Recognized functional domains, as determined by tools such as InterPro, Pfam, SMART, etc. 

- Predicted protein features (e.g., transmembrane regions, signal sequence, etc.) 

- Structural similarity with experimentally characterized (IDA, IMP, IGI, IPI, or IEP) gene products, as determined by crystallography, nuclear magnetic resonance, or computational prediction. 

- Southern blotting. [does anyone have an example of how this is used?  if not, perhaps it should be removed.] Delete???
1. Sequence similarity, as determined by a pairwise or multiple alignment analysis,  with experimentally characterized  gene products (protein or RNA) -  The "with" field should be populated with the accession number of the matching gene product(s). To be listed in the “with” field, a gene product must be experimentally characterized, i.e. it should be possible to annotate that gene product using one of the GO experimental evidence codes: IDA, IMP, IGI, IPI, or IEP. The accession number may come from any publically available database as long as the abbreviation is listed in the GO.xrf_abbs file. 

2. RNA prediction methods (e.g., Rfam, tRNAscan, etc.) - The "with" field should be populated with the appropriate accession number when available, however the "with" field will be blank for tools like tRNAscan or for methods for calling snoRNAS, etc., where there is no name or ID for the external entity. 

3. Predicted protein features (e.g., transmembrane regions, signal sequence, etc.) -  If an accession number or name exists for the HMM or other item used in the comparison, it should be placed in the "with" field (e.g., CBS:TMHMM).  

4. Statistically significant matches to recognized functional domains or protein families, as determined by tools such as InterPro, Pfam, SMART, TIGRFAMs, etc.   

The “with” field should be filled with the accession number or name, when available, of  the domain or HMM; it may be blank if no name or accession is available. Sequence based objects which are acceptable in this category include Pfams, Prosite, TIGRFAMS, CBS, COG, PANTHER. 

5. Structural similarity with experimentally characterized (IDA, IMP, IGI, IPI, or IEP) gene products, as determined by crystallography, nuclear magnetic resonance, or computational prediction. In practice, ISS annotations are rarely, if ever, made purely from structural information. When included, structural information is generally at the level of secondary structure modeling or prediction derived from  sequence information. Secondary structure information is particularly useful for RNA gene predictions and some domain models. The "with" field should be populated with the accession number of the matching gene product.  Accession number may come from  any publically available database as long as abbreviation is available in GO format.

6. Southern blotting. [Does anyone have an example of how this is used?  If so, please provide an example to illustrate;  if not, let’s remove this.] 

The guiding principle in making sequence similarity based annotations should be that there is a good reason to believe that the comparison is relevant. For comparisons to experimentally characterized  genes, annotations may be of higher quality when annotations are made on the basis to orthologous genes, when such have been identified. Often orthologs in different species will be quite similar in both length and sequence. 

However, there are known exceptions where a gene in one organism is significantly different in size from its ortholog(s) in other species. For example, the U2 snRNA in S. cerevisiae is much larger than vertebrate U2 snRNAs due to several additional domains. However it has been shown that both S. cerevisiae and vertebrate U2 snRNAs have the same conserved core and perform the same basic role in the spliceosome, even though a simplistic sequence comparison might miss this due to the large size difference between U2 in S. cerevisiae and U2 in mammalian species.

Note that we have NOT set definitive numerical cutoffs for the extent or % identity of sequence similarity comparisons because groups annotating organisms very different from the current MODs/reference genomes may find that a given arbitrarily selected numerical cutoff does not work when applied to a new organism. It is up to each annotating group to use judgement as what sequence similarity comparisons are relevant for the purpose of making GO annotations. 

In all cases, the reference associated with the annotation using the ISS evidence code  should indicate the precise manual curation methodology used, e.g. general practices in terms of what is considered enough similarity to consitute a match. When the method used to make annotions using the ISS code is performed internally by the annotating group and is not published, a short description of the method should be written and added to the GO Consortium’s collection of GO references where it will be given a GO_REF ID which can be used to cite the reference in gene_association files.

IEA: Inferred from Electronic Annotation 

* Annotations based on "matches" in sequence similarity comparisons, if they have not been reviewed by curators (curator-reviewed matches would get ISS)

* Annotations transferred from database records, if not reviewed by curators (the reviewing process may lead to published references for the annotation; if the source is not tracable and the annotation is worth making, NAS may be used)

* Annotations made on the basis of keyword mapping files, if not reviewed by curators

Used for annotations that depend directly on computation or automated transfer of annotations from a database, particularly when the analysis is performed internally and not published. A key feature that distinguishes this evidence code from others is that it is not made by a curator; use IEA when no curator has checked the specific annotation to verify its accuracy. The actual method used (BLAST search, SwissProt keyword mapping, etc.) doesn't matter. 

An entry should be made in the with column  when possible (e.g. for IDs for the objects (genes, HMM’s) used in sequence comparisons, mapping files).

When the method used to make annotions using the IEA code is performed internally by the annotating group and is not published, a short description of the method should be written and added to the GO Consortium’s collection of GO references where it will be given a GO_REF ID which can be used to cite the reference in gene_association files.

RCA: inferred from Reviewed Computational Analysis

· Predictions based on integration of large-scale datasets of several types

· Text-based computation (e.g. text mining

The RCA code should be used for annotations made from predictions based on a reviewed and published computational analysis of 1) non-sequence data or of 2) multiple data types, one of which may be sequence data. Typical examples are analyses that combine multiple experimental datasets, e.g. genome-wide two-hybrid results, genome-wide synthetic genetic interactions, genome-wide microarray expression results, etc. and then make predictions based on analyses of the combined data.  

When using the RCA evidence code, it is recommended that the annotator check a sampling of the annotations resulting from the computational method, but it is not necessary to individually review each annotation. Note also that RCA may only be used for reviewed, published computational analyses.

The RCA code may be used for analyses that include sequence-based data along with one or more types of experimental, but for computational predictions based only on sequence data, the ISS code should be used. 

While the RCA code should be used for annotations made from predictions based on a reviewed and published computational analysis of multiple data types, annotations made based on any of the single data sources should use the appropriate evidence code for that data. Thus for microarray results alone, IEP is used; for synthetic genetic interactions alone, IGI is used; for two-hybrid data alone IPI is used; for pure sequence comparisons ISS is used. 

If a computational analysis of multiple data types were performed by an annotating group and used for annotation without being reviewed and published, the appropriate evidence code would be NAS if the annotations were reviewed by curators or IEA if not.

Sample references to make annotations with RCA as the evidence code:  
Samanta MP, LiangS. 2003. Proc Natl Acad Sci U S A 100: 12579-12583. 

Troyanskaya OG, Dolinski K, Owen AB, Altman RB, Botstein D. 2003. Proc Natl Acad Sci U S A 100: 8348-8353

IGC: Inferred from Genomic Context

-operon structure

-syntenic regions

-pathway analysis

-genome scale annalysis of processes

This evidence code can be used whenever information about the genomic context of a gene product forms part of the evidence for a particular annotation. Genomic context includes, but is not limited to, such things as identity of the genes neighboring the gene product in question (ie. synteny), operon structure, and phylogenetic or other whole genome analysis. IGC may be used in situations where part of the evidence for the function of a protein is that it is present in a putative operon for which the other members of the operon have strong sequence or literature based evidence for function. The presence of the gene in an operon specific for a particular function, pathway, complex, etc. is itself a form of evidence. It is encouraged that when using this code with operon structure that the id numbers for the genes in the operon be put in the WITH field.

The IGC evidence code can also be used to annotate gene products encoded by genes within a region of conserved synteny. For instance, sequence similarity alone may be too low to make an inference but orthology can often be predicted based on the position of a gene within a region of synteny and this used to strengthen the assertion. In these cases the WITH field should be used to store the identity of the positional ortholog.

In the area of process annotations, in order for us to assert that a gene product is involved in a particular process in the cell, that process itself must be happening in that cell. The only way to know if a process is happening is to determine if all of the elements required for that process are present. This is often accomplished by looking to see if there are genes in the genome which can complete every step in the process in question. The same holds true for subunits of protein complexes. This often entails examining many different gene products and many different evidence types found all around the genome of an organism to reach a particular conclusion.

When the method used to make annotions using the IGC code is performed internally by the annotating group and is not published, a short description of the method should be written and added to the GO Consortium’s collection of GO references where it will be given a GO_REF ID which can be used to cite the reference in gene_association files.

curatorial statement Evidence Codes
ND: No biological Data available

* Used for annotations when information about the molecular function, biological process, or cellular component of the gene or gene_product being annotated is not available.

Use of the ND evidence code indicates that the annotator at the contributing database found no information that allowed making an annotation to any term indicating specific knowledge from the ontology in question (molecular function, biological process, or cellular component) as of the date indicated. This code may be used only for annotations to the root terms, molecular function (GO:0003674), biological process  (GO:0008150), or cellular component (GO:0005575), which, when used in annotations, indicate that no knowledge is available  about a gene product in that aspect of GO. 

Annotations made with the ND evidence code should be accompanied by a reference that explains that curators looked but found no information. Note that some groups check only published literature while other groups also make sequence comparisons to see if an annotation can be made on the basis of a sequence comparison. The GO Reference collection includes a reference that can be used with ND when both literature and sequence have been checked; to use it put "GO_REF:0000015" in the reference column of a gene_association file. 

Note that use of the ND evidence code with an annotation to one of the root nodes to indicate lack of knowledge  in that aspect, molecular_function, biological_process, or cellular_component, makes a statement about the lack of knowledge ONLY with respect to that particular aspect of the ontology. Use of the ND evidence code to indicate lack of  knowledge in one particular aspect does NOT make any statement about the availability of knowledge or evidence in the other GO aspects.

Even if an author states in a paper that there is no data available or nothing is known about the gene_product in a particular GO aspect, annotation to the corresponding root node should be made with ND evidence code citing either the annotating group’s internal reference or the GOC’s reference on use of the ND evidence code, not a specific paper.

IC: Inferred by Curator

The IC evidence code is to be used for those cases where an annotation is not supported by any direct evidence, but can be reasonably inferred by a curator from other GO annotations, for which evidence is available.

An example would be when there is evidence (be it direct assay, sequence similarity or even from electronic annotation) that a particular gene product has the function transcription factor activity. There is no direct evidence showing that this gene product is located in the nucleus, but this would be a perfectly reasonable inference for a curator to make (if the curator is annotating a eukaryotic gene product that is associated with one of the nuclear RNA polymerases, of course). This inference would be linked to the annotation transcription factor activity in two ways: (i) both annotations would share the same reference, and the inferred annotation would include one or more "from" statements pointing to the GO term(s) used by the curator for the inference. Note that the With/From field should always be filled in with a GO id when using this evidence code.

gene_product: jubi 

reference: Ashburner et al. 2006 J. irreprod. data 107:11989-11990 molecular_function: 

general RNA polymerase II transcription factor ; GO:0016251 | ISS

cellular_location: 

nucleus ; GO:0005634 | IC from GO:0016251

gene_product: Atp6v1g3 

reference: Sun-Wada, GH Gene 

molecular_function: 

GO:00085531 | IDA 

cellular_location: 

nucleus (GO:0005634) | IC from GO:0016251

OBSOLETE Evidence Code
NR: Not Recorded

Used for annotations done before curators began tracking evidence types (appears in some legacy annotations). It may not be used for new annotations.

