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For each relevant entity that is identified in a text, two annotations must be made, one denoting the type of concept that is being mentioned, and the other denoting the syntactic context of this concept.  These guidelines will serve as a reference for both of these types of annotations. 

1. Concept Annotation

The starting point of creating the pair of concept and syntactic-context annotations is the identification of a set of words in the document that closely corresponds to a concept in the ontology included in the given project.  This set of words should be the name of the concept, one of its synonyms, or an alternate phrasing that is semantically equivalent to the name or one of its synonyms.  Throughout this document, it is assumed that, for each of the examples of annotations presented, the selected text of the Concept Annotation corresponds to a concept in the ontology of a project.  Your ontology may or may not have a concept that is annotated in a given example.  Be sure to only annotate text that corresponds to a concept in the ontology of your project.

To determine the span of the Concept Annotation, start by identifying the anchor word—the central word of the text that corresponds to the concept.
1.1 Concept Annotation of Nouns and Noun Phrases

The anchor word of a Concept Annotation will very often be a noun or noun phrase.  Furthermore, it will often be the head noun of a noun phrase—but not always.

1.1.1 Concept Annotation of Bare Nouns

It is relatively easy if the text to be annotated is a bare noun:

Example 1: The presence of the small isoform in platelets
Example 2: Cells were lysed in 10 mM Tris, pH 7.4, 1% Triton X-100, 150 mM NaCl, 1 mM EDTA, 10 mM inorganic tetrasodium pyrophosphate, 2 mM PMSF, 100 (M Na3VO4, 0.5 mM NaF, and 0.1% aprotinin (Sigma).

Example 3: The possibility that c-Yes and the other Src kinases are recruited in this way is consistent with our previous findings that recruitment of v-Src to its site of action at the cell periphery of fibroblasts is also an actin-dependent process that requires the activity of Rho proteins.

1.1.2 Concept Annotation of Nouns and Noun Phrases with Pre-Modifiers

If a noun or noun phrase has one or more pre-modifiers, the annotator must determine which, if any, of these pre-modifiers should be included in the span of the Concept Annotation.  In general, only include those pre-modifiers that directly correspond to the concept with which the span is to be annotated.

1.1.2.1 Concept Annotation of Nouns and Noun Phrases with Determiners or Quantifiers

If the noun or noun phrase has a determiner or quantifier, do not include it in the Concept Annotation:

Example 4: The cells were plated in keratinocyte growth medium.

Example 5: Some tumors showed hyperchromatic background cells with limited amounts of amphophilic cytoplasm, round to oval nuclei and prominent eosinophilic, and generally single nucleoli.

Example 6: Muristerone A treatment of these cells in low Ca2+ also induced cell-cell contact, resulting areas of clustered cells, an effect similar to that induced by the Src inhibitor PD162531 in normal keratinocytes.

Example 7: This enabled its catalysis.

Example 8: However, not all tumors present with unfavorable histology or fail treatment.

Example 9: Half of the complexes were incubated with ((-32P)ATP.

Example 10: Cells were lysed in 10 mM Tris, pH 7.4, 1% Triton X-100, 150 mM NaCl, 1 mM EDTA, 10 mM inorganic tetrasodium pyrophosphate, 2 mM PMSF, 100 (M Na3VO4, 0.5 mM NaF, and 0.1% aprotinin (Sigma).

1.1.2.1 Concept Annotation of Nouns and Noun Phrases with Adjectives

If a noun or noun phrase has one or more adjectives, include an adjective only if it is needed to annotate the text span with a concept in the ontology and if its inclusion directly corresponds to a concept.

Example 11: Adherens junctions are among the principal types of cell-cell contacts between epithelial cells.

Example 12: Inhibition of the catalytic activity results in impaired focal adhesion turnover and reduced cell motility.

Example 13: The cadherin-catenin multiprotein complexes regulate a variety of fundamental biological processes.

Example 14: As Ptdsr-deficient embryos lack intestinal ganglia, these results suggest that Ptdsr-/- mice may have an underlying neural crest defect.

Example 15: Thus, we suggest that expression in more cells and in higher levels per cell together account for the almost 300-fold higher levels of olfactory epithelial RNA of gene A relative to gene D (Figure 3).

In Example 11, epithelial is needed to annotate the text with the more specific concept epithelial cell, and in Example 12, catalytic is needed to annotate the text with the concept catalysis.  In Example 13, biological is needed to annotate the text with biological process, but fundamental is not (and it is assumed here that there is no concept corresponding to fundamental biological process), so it is excluded.  In Example 14, assuming that there is no concept corresponding to Ptdsr-deficient embryos, Ptdsr-deficient is excluded, and in Example 15, olfactory and epithelial are excluded given that there is no concept olfactory epithelial RNA.  However, if the ontology contained the concept olfactory RNA, only olfactory would be selected, resulting in one discontinuous annotation:

Example 16: Thus, we suggest that expression in more cells and in higher levels per cell together account for the almost 300-fold higher levels of olfactory epithelial RNA of gene A relative to gene D (Figure 3).

Similarly, if a pre-modifying noun is necessary to annotate with a more specific concept from the ontology, include it.  In Example 17, assuming the ontology does not have a concept corresponding to tyrosine phosphorylation but does have one corresponding to phosphorylation, select only phosphorylation:

Example 17: There are also several lines of evidence that tyrosine phosphorylation may play a role in disruption of cell-cell adhesion.

In Example 18, red blood cells is selected, assuming there is such a concept in the ontology:

Example 18: The role of annexin A7 in red blood cells was addressed.

1.1.3 Concept Annotation of Nouns and Noun Phrases with Post-Modifiers

As for pre-modifiers, if a noun or noun phrase has one or more post-modifiers, the annotator must determine which, if any, of these post-modifiers should be included in the span of the Concept Annotation.  In general, only include those post-modifiers that directly correspond to the concept with which the span is to be annotated.

1.1.3.1 Concept Annotation of Nouns and Noun Phrases with Prepositional Phrases

Include any prepositional phrase whose inclusion would help to directly tie the phrase with a concept in the ontology.  In Example 19, assuming there is a concept corresponding to embryo but no concept corresponding to embryo with ASD, only select embryos:

Example 19: In this group we identified 20 embryos with ASD, 19 with VSD, and 21 with bilateral adrenal agenesis.

For Example 20, assume there is a concept nuclear import, but there is no concept corresponding to either nuclear import of therapeutic gene carriers and also no concept corresponding to transport of therapeutic gene carriers.  Here, transport...to the nucleus is selected as one discontinuous annotation, since this most directly corresponds to the concept nuclear import.  A discontinuous annotation is made because both of therapeutic gene carriers and to the nucleus are attached to transport, but only to the nucleus is needed for its annotation as nuclear import.

Example 20:  The transport of therapeutic gene carriers to the nucleus is poorly understood.

When considering to add a preposition as part of the concept annotation, the preposition, the head of the prepositional phrase, and the quantifiers of the head (if there are any) must at a minimum be included.  Any other pre-modifiers or post-modifiers of the head of the prepositional phrase can be included if they directly correspond to the term with which the phrase is to be annotated.  For example:

Example 21: Condensed chromosomes of nuclei in prophase can be seen in three cells of the mural trophectoderm.

Here we assume there is a term trophectodermal cell.  of the mural trophectoderm is a prepositional phrase that modifies cells, but the noun phrase cells of the mural trophectoderm is too specific to be annotated with trophectodermal cell.  Instead, one discontinuous annotation is selected, comprised of the two spans cells of the and trophectoderm.  This is allowed, since, according to the aforementioned rule, we have selected the preposition (of), the head of the prepositional phrase (trophectoderm), and the pre-modifying determiner (the).  Of course, if there were a term mural trophectodermal cell, then the entire phrase cells of the mural trophectoderm should be selected.

Contrast this with the following example, and assume there are terms cell and gastrula cell:

Example 22: Two-photon excitation microscopy was used to image cells in a whole gastrula-stage mouse embryo without perturbing the morphogenetic movements associated with gastrulation.

Here, cells is modified by the prepositional phrase in a whole gastrula-stage mouse embryo, the head of which is embryo.  The discontinuous annotation comprised of the spans cells in a and gastrula cannot be created, as gastrula is not the head of the prepositional phrase.  Instead, only cells is annotated with cell.

Similarly, assuming there are terms epithelial cell and lung epithelial cell:

Example 23: Shh staining was restricted to epithelial cells in the distal region of the primordial tubes of lungs at E13.5 and E15.5.

Here, in the distal region of the primordial tubes of lungs at E13.5 and E15.5 is a complex prepositional phrase modifying epithelial cells, the head of which is region, so at a minimum, in the… region must be selected when evaluating whether or not to include this prepositional phrase.  Since epithelial cells in the ... region does not correspond to lung epithelial cell, only epithelial cells should be annotated with epithelial cell.  That is, epithelial cells ... of lungs cannot be selected and annotated with lung epithelial cell, as this is too disconnected and does not follow the aforementioned rule.
1.1.3.2 Concept Annotation of Nouns and Noun Phrases with Relative Clauses

Concept annotation of nouns and noun phrases with relative clauses will potentially differ depending on whether the given relative clause is restrictive or non-restrictive.  Again, use the presence or absence of delimiting punctuation as your guide, with the presence of delimiting punctuating assuming a restrictive relative clause.

1.1.3.2.1 Concept Annotation of Nouns and Noun Phrases with Restrictive Relative Clauses

As for prepositional phrases, include a restrictive relative clause if it helps to directly tie the phrase to a concept in the ontology.  For Example 24, assume there is a concept corresponding to red blood cell but none corresponding to red blood cell which lacks the ability to vesiculate.  Here, only select, Red blood cells:

Example 24:  Red blood cells which lack the ability to vesiculate cause a disease with red blood cell destruction and haemoglobinuria.

In Example 25, transport that occurred extracellularly corresponds to the concept extracellular transport:

Example 25: There was a small amount of transport that occurred extracellularly.

For Example 26, assume that there is a concept corresponding to ATP-dependent proteolysis but not ATP-dependent proteolysis of ABC-1.  Here, the discontinuous annotation proteolysis...that required ATP is selected:  Both of ABC-1 and that required ATP are post-modifiers that are attached to proteolysis, but only that required ATP helps to map the text to the concept.

Example 26:  The sample was examined for proteolysis of ABC-1 that required ATP.

Also consider restrictive reduced relative clauses.  In Example 27, there is a concept corresponding to ADAMTS13 but no ADAMTS13 cloned from primary hepatic stellate cells:

Example 27: The ADAMTS13 cloned from mouse primary hepatic stellate cells was similar to its human counterpart in digesting VWF and was susceptible to suppression by EDTA or the IgG inhibitors of patients with TTP.

For Example 28, assume there is a concept calcium ion-dependent exocytosis.  The text that most closely corresponds to this concept includes the restrictive reduced relative clause exocytosis requiring the presence of calcium ions:

Example 28: The other 98% of the DA is presumably stored in vesicles that are released by exocytosis requiring the presence of calcium ions from the cell body.

1.1.3.2.2 Concept Annotation of Nouns and Noun Phrases with Non-Restrictive Relative Clauses

Conversely, non-restrictive relative clauses should never be considered for inclusion as part of the selected noun phrase.  In Example 29, assuming there is an osmotic resistance concept, only that phrase should be selected and not the following non-restrictive relative clause:

Example 29: The osmotic resistance, which is the resistance towards changes in the extracellular ionic strength, is a convenient assay for analysis of the red blood cell integrity.

The same holds for non-restrictive reduced relative clauses.  Assuming there is a concept corresponding to ADAMTS13:

Example 30: ADAMTS13, spanning 37 kb on human chromosome 9q34, comprises 29 exons that encode a polypeptide of 1427-amino-acid residues and possibly several splicing isoforms.

1.1.3.3 Concept Annotation of Nouns and Noun Phrases with Trailing Variant Specifiers

Include any trailing variant specifier that is needed to map the text to a concept.  Assuming there are concepts for JAM-A, Ca2+, and IFN alpha and IFN gamma, respectively:

Example 31: JAM-A is localized to tight junctions of epithelial and vascular endothelial cells.

Example 32: Like E- and P-cadherin, Ca2+ treatment of normal and tumor-derived human keratinocytes resulted in c-Yes being recruited to cell-cell contacts.

Example 33: Tyrosine phosphorylated p91 binds to a single element in the promoter to mediate induction by IFN alpha and IFN gamma.

1.2 Concept Annotation of Appositives

For both restrictive and non-restrictive appositives, each half of the appositive should be evaluated separately for annotation.

1.2.1 Concept Annotation of Restrictive Appositives

Again, consider any appositive construction whose two halves are not delimited by punctuation to be restrictive.

For Example 34, assume there is a concept corresponding to ZO-1 but not a concept corresponding to tight junction protein:

Example 34:  Notably, the tight junction protein ZO-1 is also expressed in the olfactory epithelium at 11.5 dpc, although its expression appears to initiate in the nasal placodes by 9 dpc, when JAM-A gene activity is minimal.

For Example 35, assume there is a concept corresponding to tight junction protein but not a concept corresponding to ZO-1:

Example 35: Notably, the tight junction protein ZO-1 is also expressed in the olfactory epithelium at 11.5 dpc, although its expression appears to initiate in the nasal placodes by 9 dpc, when JAM-A gene activity is minimal.

Finally, for Example 36, assume there is a concept corresponding to tight junction protein and another concept corresponding to ZO-1.  Note two separate annotations should be made:

Example 36:

Notably, the tight junction protein ZO-1 is also expressed in the olfactory epithelium at 11.5 dpc, although its expression appears to initiate in the nasal placodes by 9 dpc, when JAM-A gene activity is minimal.

Notably, the tight junction protein ZO-1 is also expressed in the olfactory epithelium at 11.5 dpc, although its expression appears to initiate in the nasal placodes by 9 dpc, when JAM-A gene activity is minimal.

1.2.1 Concept Annotation of Restrictive Appositives

Analogously, evaluate both halves of the appositive construction independently.

For Example 37, assume there is a concept corresponding to DSD-1-PG but not a concept corresponding to CSPG (i.e., chondroitin sulfate proteoglycans):

Example 37: Previously, we have characterized DSD-1-PG, one of the more abundant of the soluble CSPGs in the post-natal brain, showing this to be the mouse homolog of phosphacan.

For Example 38, assume there is a concept corresponding to CSPG but not a concept corresponding to DSD-1-PG:

Example 38: Previously, we have characterized DSD-1-PG, one of the more abundant of the soluble CSPGs in the post-natal brain, showing this to be the mouse homolog of phosphacan.

For Example 39, assume there is a concept corresponding to DSD-1-PG and another concept corresponding to CSPG.  Note that two separate annotations should be made:

Example 39:

Previously, we have characterized DSD-1-PG, one of the more abundant of the soluble CSPGs in the post-natal brain, showing this to be the mouse homolog of phosphacan.

Previously, we have characterized DSD-1-PG, one of the more abundant of the soluble CSPGs in the post-natal brain, showing this to be the mouse homolog of phosphacan.

For the relatively common type of non-restrictive appositive seen in biomedical articles in which one appositive phrase is an abbreviation or alternate name for the other, each half can be selected, so long as each is a valid name for the concept.  In such a case, make two separate annotations, and be sure not to include the punctuation serving as the delimiters of the second half.  Assuming there is a concept corresponding to DAZAP1:

Example 40:  

DAZAP1 (DAZ Associated Protein 1) was originally identified by a yeast two-hybrid system through its interaction with a putative male infertility factor.

DAZAP1 (DAZ Associated Protein 1) was originally identified by a yeast two-hybrid system through its interaction with a putative male infertility factor.

1.3 Concept Annotation of Adjectives and Adjectival Phrases

Even though most of the concepts of the ontology will be nouns or noun phrases, annotate any adjectival version of a concepts, using the head adjective as the anchor word.  If such an adjective is selected, evaluate whether or not to include any adverbs that modify it.  Assuming a concept corresponding to nucleus: 

Example 41: A nuclear localization signal is a sequence of amino acids that acts as a tag.

1.4 Concept Annotation of Adverbs and Adverbial Phrases

It will be rare, but it is possible that an adverb or adverbial phrase will correspond to a concept.  Assuming a concept corresponding to intracellular region:

Example 42: Human corneal epithelial cells were observed to express both TLR2- and TLR4-specific mRNA as well as their corresponding proteins intracellularly, but not at the cell surface.

1.5 Concept Annotation of Verbs and Verb Phrases
1.5.1 Main Verbs

If a verb or verb phrase corresponds to a concept in the ontology, the anchor word will be the verb itself.  The verb itself will often be the only text selected for the concept annotation.

Example 43: Davies et al showed CAPAN-1 cells to be defective in nuclear localization of RAD51, raising the possibility that RAD51 is normally carried to the nucleus by binding BRCA2.

Example 44: We analyzed variation in stritatl volume and neuron number in mice and initiated a complex trait analysis to discover polymorphic genes that modulate the structure of the basal ganglia.

In Example 43 binding is annotated with the term binding, while in Example 44, modulate is annotated with the term biological regulation.

1.5.2 Concept Annotation of Verb Phrases with Modals and Auxiliaries

If a verb phrase contains a verb that is to be annotated and also contains one or more modals or auxiliaries, do not include any modals or auxiliaries in the concept annotation.

Example 45: The MARCKS-related protein gene is expressed in the striatum during early brain development in the rat.

Example 46: In the mouse, members of this receptor type act to indirectly down-regulate synaptic activity in the striatum.

In Example 45, expressed is annotated with the term gene expression, but the auxiliary is is not included in the concept annotation.  Analogously, in Example 46, the auxiliary to is not included in the concept annotation of down-regulate.

1.5.3 Concept Annotation of Verbs and Verb Phrases with Adverbs and Adverbial Phrases

If a verb is to be annotated, any adverb or adverbial phrase that modifies the verb can be evaluated for inclusion in the concept annotation if it helps to directly match the phrase to a more specific concept.

Example 47: Thus, soluble extracellular Abeta levels in the host may determine amyloid deposition in the graft, suggesting that Abeta is transported extracellularly from the host into the graft.

In Example 47, the phrase transported extracellularly directly corresponds to the concept extracellular transport.

1.5.4 Concept Annotation of Verbs and Verb Phrases with Objects and Complements 

If annotating a verb or verb phrase, do not include any object of the verb in the concept annotation.  However, any object can be evaluated and, if appropriate, made into a separate annotation.

Example 48: The MlotiK1 channel transports ions along the canonical conduction pore.

Assume there are terms transport and ion transport in the ontology.  Even though the phrase transports ions directly corresponds to the term ion transport, only transports should be annotated with the term transport, since, when annotating a verb or verb phrase, any object of the verb should not be considered for this concept annotation.  However, for example, ions can be evaluated separately and a separate annotation made for it if there were a term ion, of course.

1.5 Concept Annotation of Coordinated Phrases

In annotating a coordinated phrase, first evaluate whether there are separate concepts or not.  Most of time, these are referring to separate entities.  If so, evaluate each separately.  In Example 49, red blood cells and platelets are separate entities, so there should be two separate annotations (assuming there is a concept corresponding to red blood cell and another to platelet):

Example 49: 

Generally, red blood cells and platelets were thought not to contain annexin A7.

Generally, red blood cells and platelets were thought not to contain annexin A7. 

If the coordination refers to separate entities and there is text that corresponds to each coordinated phrase, select that common phrase for each annotation.  Assuming there is a concept corresponding to G residue and another to C residue, there should be two separate annotations: G...residues (i.e., a discontinuous annotation) and C residues.

Example 50: 

More recently, DAZL was shown both in vitro and in a yeast three-hybrid system to bind specifically to oligo(U) stretches interspersed by G or C residues, including a U-rich segment in the 5' UTR of mouse Cdc25C mRNA.

More recently, DAZL was shown both in vitro and in a yeast three-hybrid system to bind specifically to oligo(U) stretches interspersed by G or C residues, including a U-rich segment in the 5' UTR of mouse Cdc25C mRNA.

It may be that there is no corresponding concept for one or more of the coordinated phrases.  In such a case, only annotate the coordinated phrase that has a corresponding concept.  Assuming that there is a concept corresponding to adaptor function but not a concept corresponding to protein-protein interaction function:

Example 51: One reason for the apparent discrepancy may lie in the fact that the Src family kinases are multidomain proteins that have adaptor or protein-protein interaction functions involving the Src homology domains, as well as catalytic activity.

1.6 Concept Annotation of Nested Phrases

There may be one or more Concept Annotations nested inside other Concept Annotations.  In Example 52, assuming there is a concept corresponding to plasma membrane and another to cell, cell membrane should be annotated as a plasma membrane, and cell should be separately annotated as a cell.  Note, however, that there is no Concept Annotation for only membrane, even if there were a concept corresponding to membrane.  In general, there should only be one Concept Annotation for each anchor word, and membrane is the anchor word of cell membrane, which has already been annotated as the more specific plasma membrane.

Example 52:

Dietary intake and cell membrane levels of long-chain n-3 polyunsaturated fatty acids and the risk of primary cardiac arrest

Dietary intake and cell membrane levels of long-chain n-3 polyunsaturated fatty acids and the risk of primary cardiac arrest

In Example 53, assuming a concept corresponding to nuclear import and another to nucleus, transport...to the nucleus should be annotated with the former and nucleus to the latter.  However, there is no annotation for only transport, as this is the anchor word of transport...to the nucleus, which has been more specifically annotated.

Example 53:

The transport of therapeutic gene carriers to the nucleus is poorly understood.

The transport of therapeutic gene carriers to the nucleus is poorly understood.

Note in each of the two above examples that the outer concept (i.e., the one with the larger text span)  and the nested concept are two different concepts:  A cell is not the same thing as a cell membrane, and nuclear import is not the same thing as a nucleus.  There is a slight exception when the outer concept and the nested concept are the same in that the there can be two different Concept Annotations with the same anchor word.  This type of construct is not uncommon in biomedical articles and usually takes the form of a name of a biological concept followed immediately by description of it.  For such a case, the entire phrase first should be evaluated.  Then, each of the component spans that correspond to the entity should be evaluated.  Assuming there is a concept corresponding to the ZO-1 protein, ZO-1 protein should first be annotated.  There is a pre-modifying noun, ZO-1, that is also a valid name for the ZO-1 protein.  (That is, proteins are often referred to just by their abbreviations.)  Thus, there should be a separate annotation of ZO-1 as a ZO-1 protein.  Finally, if there is a concept corresponding to protein, the other part of this phrase, protein, can now be annotated as a protein.

Example 54: 

Notably, the ZO-1 protein is also expressed in the olfactory epithelium at 11.5 dpc, although its expression appears to initiate in the nasal placodes by 9 dpc, when JAM-A gene activity is minimal.

Notably, the ZO-1 protein is also expressed in the olfactory epithelium at 11.5 dpc, although its expression appears to initiate in the nasal placodes by 9 dpc, when JAM-A gene activity is minimal.

Notably, the ZO-1 protein is also expressed in the olfactory epithelium at 11.5 dpc, although its expression appears to initiate in the nasal placodes by 9 dpc, when JAM-A gene activity is minimal.

In Example 55, Jak2 tyrosine kinase is another such expression in which a name of a concept is followed by a description of its concept type, i.e., Jak2 is a tyrosine kinase.  Assuming there is a concept corresponding to Jak2, first Jak2 tyrosine kinase is annotated as Jak2.  Looking to the nested Jak2, this is also a valid name for the protein, so a second annotation of Jak2 is made for only Jak2.  Because Jak2 and Jak2 tyrosine kinase correspond to the same entity (i.e., Jak2), we can also evaluate tyrosine kinase.  Ordinarily, this would not be evaluated, as the anchor word of tyrosine kinase—kinase—is also the anchor word of Jak2 tyrosine kinase, which we have already evaluated and annotated.  However, the fact that Jak2 and Jak2 tyrosine kinase correspond to the same entity allows us to separately evaluate tyrosine kinase.  Thus, if there were a concept in the ontology corresponding to tyrosine kinase, a third annotation could be made.  Furthermore, if there were a concept corresponding to tyrosine, tyrosine could be annotated separately.  Now, however, tyrosine is not the same entity as tyrosine kinase, so kinase should not be evaluated by itself, as there is already a Concept Annotation with the same anchor word (i.e., that for tyrosine kinase).

Example 55:

Regulation of the Jak2 tyrosine kinase by its pseudokinase domain

Regulation of the Jak2 tyrosine kinase by its pseudokinase domain

Regulation of the Jak2 tyrosine kinase by its pseudokinase domain

Regulation of the Jak2 tyrosine kinase by its pseudokinase domain

This probably seems confusing, but there is a method to this madness.  First, this allows us to capture both long and short forms (e.g., Jak2 tyrosine kinase and Jak2, respectively) of names of concepts.  Also, the three following expressions are essentially the same semantically:

the Jak2 tyrosine kinase

the tyrosine kinase Jak2

Jak2 is a tyrosine kinase

The first is an example in which the pre-modifying noun is the same entity as the noun phrase it modifies.  The second is an example of a restrictive appositive, and the third is a construct called a copula.  For all three types of constructs, we would like to capture the fact that Jak2 is a tyrosine kinase, and these annotation guidelines allow for this.

1.7 Concept Annotation in Hyphenated Words

If a Concept Annotation is one part of a hyphenated word then you can select just that part, e.g. nucleo in Example 56 below.

Example 56: nucleo-cytoplasmic

However, it is NOT possible to select a part of a word that is not somehow demarcated by a hyphen or other punctuation. In Example 57 it is not possible to select just nucleo:

Example 57: nucleocytoplasmic

2. Syntactic Context Annotation

Once the Concept Annotation has been identified you need to identify its Syntactic Context. We will define the Syntactic Context as being the Concept Annotation plus the pre- and post-modifiers of the syntactic phrase that the Concept Annotation is (or includes) the head of. The Syntactic Context can sometimes be identical to the Concept Annotation (if for example the Concept Annotation already includes all the pre- and post-modifiers) or it can be larger. It can never be smaller, though.

The details will be described in the following sections. In the examples, the Concept Annotation will be indicated by square brackets and the syntactic context will be in bold font.

2.1 Nominal Pre-Modifiers in the Syntactic Context

2.1.1 Determiners and Quantifiers 

Include all pre-modifiers: determiners, quantifiers, negative quantifiers and measuring units. 

In the first example, cells is the Concept Annotation and it is the head of the noun phrase the cells, so we include the determiner the in the Syntactic Context.

Example 58: The [cells] were plated in keratinocyte growth medium.

Example 59: Some [tumors] showed hyperchromatic background cells with limited amounts of amphophilic cytoplasm, round to oval nuclei and prominent eosinophilic, and generally single nucleoli.

Example 60: Muristerone A treatment of these [cells] in low Ca2+ also induced cell-cell contact, resulting areas of clustered cells, an effect similar to that induced by the Src inhibitor PD162531 in normal keratinocytes.

Example 61: This enabled its [catalysis].
Example 62: However, not all [tumors] present with unfavorable histology or fail treatment.

Example 63: Half of the [complexes] were incubated with (-32P)ATP.

Example 64: Cells were lysed in 10 mM Tris, pH 7.4, 1% Triton X-100, 150 mM [NaCl], 1 mM EDTA, 10 mM inorganic tetrasodium pyrophosphate, 2 mM PMSF, 100 M Na3VO4, 0.5 mM NaF, and 0.1% aprotinin (Sigma).

2.1.2 Adjectives and Pre-Modifying Nouns

Include all pre-modifying adjectives and nouns in the Syntactic Context, regardless of whether they are part of the Concept Annotation or not. In Example 65, the Concept Span is epithelial cells. Epithelial is part of the Concept Span and is also part of the Syntactic Context. In Example 67 both adjectives fundamental and biological are included in the Syntactic Context, even though only biological is part of the Concept Annotation.

Example 65: Adherens junctions are among the principal types of cell-cell contacts between [epithelial cells].

Example 66: Inhibition of the [catalytic activity] results in impaired focal adhesion turnover and reduced cell motility.

Example 67: The cadherin-catenin multiprotein complexes regulate a variety of fundamental [biological processes].

Example 68: As Ptdsr-deficient [embryos] lack intestinal ganglia, these results suggest that Ptdsr-/- mice may have an underlying neural crest defect.

Example 69: There are also several lines of evidence that tyrosine [phosphorylation] may play a role in disruption of cell-cell adhesion.

Example 70: The role of annexin A7 in [red blood cells] was addressed.

2.2 Nominal Post-Modifiers in the Syntactic Context

2.2.1 Prepositional Phrases

Include all post-modifying prepositional phrases, regardless of whether they are part of the Concept Annotation. In Example 71 the prepositional phrase with ASD is included in the Syntactic Context because it modifies the head noun embryos, which is the Concept Annotation. In Example 72 both prepositional phrases (of therapeutic gene carriers and to the nucleus) are included in the Syntactic Context of the head noun transport.

Example 71: In this group we identified 20 [embryos] with ASD, 19 with VSD, and 21 with bilateral adrenal agenesis.

Example 72:  The [transport] of therapeutic gene carriers [to the nucleus] is poorly understood.

2.2.2 Relative Clauses in the Syntactic Context

2.2.2.1 Restrictive Relative Clauses

Include all restrictive relative clauses, regardless of whether they are part of the Concept Annotation, if they do not have where or when as a relative pronoun.

Example 73:  [Red blood cells] which lack the ability to vesiculate cause a disease with red blood cell destruction and haemoglobinuria.

Example 74: There was a small amount of [transport that occurred extracellularly].

Example 75:  The sample was examined for [proteolysis] of ABC-1 [that required ATP].
Example 76: The [ADAMTS13] cloned from mouse primary hepatic stellate cells was similar to its human counterpart in digesting VWF and was susceptible to suppression by EDTA or the IgG inhibitors of patients with TTP.

Example 77: The other 98% of the DA is presumably stored in vesicles that are released by [exocytosis requiring the presence of calcium ions] from the cell body.

We will also assume that all relative clauses that have where or when as a relative pronoun, are non-restrictive, regardless of whether they are surrounded by punctuation:

Example 78: Recently, the 47kDa isoform has been identified in [erythrocytes] where it was proposed to be a key component in the process of the Ca2+-dependent vesicle release.

2.2.2.2 Non-Restrictive Relative Clauses

Do NOT include non-restrictive relative clauses in the Syntactic Context

Example 79: The [osmotic resistance], which is the resistance towards changes in the extracellular ionic strength, is a convenient assay for analysis of the red blood cell integrity.

Example 80: [ADAMTS13], spanning 37 kb on human chromosome 9q34, comprises 29 exons that encode a polypeptide of 1427-amino-acid residues and possibly several splicing isoforms.

2.2.3 Trailing Variant Specifiers

Trailing variant specifiers are always part of the Concept Annotation so they are automatically included in the Syntactic Context.

Example 81: [JAM-A] is localized to tight junctions of epithelial and vascular endothelial cells.

Example 82: Like E- and P-cadherin, [Ca2+] treatment of normal and tumor-derived human keratinocytes resulted in c-Yes being recruited to cell-cell contacts.

Example 83: Tyrosine phosphorylated p91 binds to a single element in the promoter to mediate induction by [IFN alpha] and [IFN gamma].

2.2.4 Appositives in the Syntactic Context

2.2.4.1 Restrictive Appositives
For the Concept Annotation of appositives, we evaluate each half separately. In Example 84 below we see that tight junction protein is one Concept Annotation, and the appositive NP ZO-1 is another. However, we will include both halves in the Syntactic Context annotation. If tight junction protein is the Concept Span then ZO-1 is included in its Syntactic Context. And vice versa, if ZO-1 is the Concept Annotation then tight junction protein and the determiner are included in its Syntactic Context.

Example 84:

Notably, the [tight junction protein] ZO-1 is also expressed in the olfactory epithelium at 11.5 dpc, although its expression appears to initiate in the nasal placodes by 9 dpc, when JAM-A gene activity is minimal.

Notably, the tight junction protein [ZO-1] is also expressed in the olfactory epithelium at 11.5 dpc, although its expression appears to initiate in the nasal placodes by 9 dpc, when JAM-A gene activity is minimal.

2.2.4.2 Non-Restrictive Appositives

Non-restrictive appositives are treated differently, depending on the function of the second NP. If the second NP is an abbreviation or a different name for the first then it is included in the Syntactic Context Span. In Example 85 the appositive NP DAZ Associated Protein 1 is a different way of expressing DAZAP1, so these NPs are each included in each other’s Syntactic Context:

Example 85:  

[DAZAP1] (DAZ Associated Protein 1) was originally identified by a yeast two-hybrid system through its interaction with a putative male infertility factor.

DAZAP1 ([DAZ Associated Protein 1]) was originally identified by a yeast two-hybrid system through its interaction with a putative male infertility factor.

If the non-restrictive appositive is not an abbreviation or alias of the first NP, then it is not included in the Syntactic Context. It is often the case that the second half of non-restrictive appositives is a longer explanation of the first NP. In these cases it may be that the second NP does not contain a mention of the same Concept Annotation as the first. It may, however, contain a mention of a different Concept Annotation and in this case we should only include the phrase that is associated with that particular Concept Annotation and not the entire second NP of the appositive. In the example below, the second NP in the appositive contains the smaller NP the soluble CSPGs in the post-natal brain and it is this smaller NP that is the Syntactic Context of CSPGs. 

Example 86:

Previously, we have characterized [DSD-1-PG], one of the more abundant of the soluble CSPGs in the post-natal brain, showing this to be the mouse homolog of phosphacan.

Previously, we have characterized DSD-1-PG, one of the more abundant of the soluble [CSPGs] in the post-natal brain, showing this to be the mouse homolog of phosphacan.

2.2.4.3 Attachment Ambiguity

Note that in many cases it is not unambiguously clear where prepositional phrases, relative clauses or other post-modifiers attach. In Example 87 below, the reduced relative clause expressing each individual reporter can be distinguished within a single animal could be interpreted as modifying cells, in which case it should be included in the syntactic context of the concept cells. Alternatively, it could be interpreted as modifying populations, in which case it would not be included in the syntactic context of cells. 

Example 87: Balanced and polarized chimeras comprising combinations of the ECFP and EYFP ES cells demonstrate that populations of [cells] expressing each individual reporter can be distinguished within a single animal.

In such cases there is often no right or wrong answer and the inclusion or exclusion of the post-modifier can be determined by the annotator’s individual interpretation of the sentence. If there is serious doubt, the modifier should be left out.

2.3 The Syntactic Context of Adjective Phrases

Strictly speaking, pre-modifying adjectives are actually adjective phrases inside noun phrases. The Syntactic Context is defined as being the syntactic phrase associated with the Concept Annotation, so if the Concept Annotation is an adjective its syntactic phrase is an adjective phrase. The example below shows that we only include the adjective and not the entire noun phrase in the Syntactic Context:

Example 88: A [nuclear] localization signal is a sequence of amino acids that acts as a tag.

The adjective phrase can contain pre-modifiers that modify the head adjective. For example, in the locally grown apples, locally modifies grown and is therefore part of the adjective phrase. The pre-modifier very is also frequently used to modify adjectives. Include all pre-modifiers of the adjective if the adjective is the Concept Annotation.

2.4 The Syntactic Context of Adverbial Phrases

If the Concept Annotation is an adverb, include the entire adverbial phrase that it is the head of in the Syntactic Context. Most often the adverbial phrase will consist of only the head adverb itself, but sometimes it can be pre-modified by very or other adverbs. These should all be included in the Syntactic Concept.

Example 89: Human corneal epithelial cells were observed to express both TLR2- and TLR4-specific mRNA as well as their corresponding proteins [intracellularly], but not at the cell surface.

2.5 The Syntactic Context in Coordinated Phrases

If the Concept Annotation is part of a coordinated construction, include only that phrase and no the whole coordinated construction in the Syntactic Context. In the first sentence of Example 90 red blood cells is the Concept Annotation and it is part of the coordinated phrase red blood cells and platelets. The Syntactic Context of red blood cells is just that NP red blood cells and not the whole coordinated phrase. The same applies to platelets in the second sentence.

Example 90: 

Generally, [red blood cells] and platelets were thought not to contain annexin A7.

Generally, red blood cells and [platelets] were thought not to contain annexin A7. 

An exception to this rule is the following: if pre-modifying nouns are being coordinated, we will include the whole coordination construction in the Syntactic Context. Example 91 has the pre-modifiers G and C coordinated with each other. They are pre-modifying the noun residues. This means that we will include the whole phrase G or C residues in the Syntactic Context.

Example 91: 

More recently, DAZL was shown both in vitro and in a yeast three-hybrid system to bind specifically to oligo(U) stretches interspersed by [G] or C [residues], including a U-rich segment in the 5' UTR of mouse Cdc25C mRNA.

More recently, DAZL was shown both in vitro and in a yeast three-hybrid system to bind specifically to oligo(U) stretches interspersed by G or [C residues], including a U-rich segment in the 5' UTR of mouse Cdc25C mRNA.

Similarly, in Example 92 the pre-modifiers of functions (adaptor and protein-protein interaction) are coordinated with each other. The entire larger noun phrase is labeled as the Syntactic Context.
Example 92: One reason for the apparent discrepancy may lie in the fact that the Src family kinases are multidomain proteins that have [adaptor] or protein-protein interaction [functions] involving the Src homology domains, as well as catalytic activity.

2.6 The Syntactic Context of Nested Phrases

Very frequently syntactic phrases are nested. It is important when selecting the Syntactic Context to only select the smallest phrase that the Concept Annotation is or contains the head of. In Example 93 cell membrane is part of the noun phrase cell membrane levels. However, levels is not included in the Syntactic Context because it is not modifying cell membrane. Cell membrane by itself is actually a smaller noun phrase so this is also its Syntactic Context. 

Similarly, in the second sentence of Example 93 when cell is the Concept Annotation, we do not include membrane in the Syntactic Context because it is not modifying cell.
Example 93:

Dietary intake and [cell membrane] levels of long-chain n-3 polyunsaturated fatty acids and the risk of primary cardiac arrest

Dietary intake and [cell] membrane levels of long-chain n-3 polyunsaturated fatty acids and the risk of primary cardiac arrest

In Example 94 when transport to the nucleus is the Concept Annotation the Syntactic context includes all the pre- and post-modifiers of the head noun transport. When nucleus is the Concept Annotation, the Syntactic Context includes all the pre- and post-modifiers of the head noun nucleus – in this case only the determiner the. 

Example 94:

The [transport] of therapeutic gene carriers [to the nucleus] is poorly understood.

The transport of therapeutic gene carriers to the [nucleus] is poorly understood.

In Example 95 if ZO-1 protein is the Concept Annotation then we include the pre- and post-modifiers of the head noun protein (in this case the determiner the and the pre-modifying noun ZO-1). If ZO-1 is the Concept Annotation we include the pre- and post-modifiers of the head noun ZO-1 – in this case it does not have any because the modifies protein and protein is modified by ZO-1. Finally, if protein is the Concept Annotation we include the and ZO-1 because both pre-modify it.

Example 95: 

Notably, the [ZO-1 protein] is also expressed in the olfactory epithelium at 11.5 dpc, although its expression appears to initiate in the nasal placodes by 9 dpc, when JAM-A gene activity is minimal.

Notably, the [ZO-1] protein is also expressed in the olfactory epithelium at 11.5 dpc, although its expression appears to initiate in the nasal placodes by 9 dpc, when JAM-A gene activity is minimal.

Notably, the ZO-1 [protein] is also expressed in the olfactory epithelium at 11.5 dpc, although its expression appears to initiate in the nasal placodes by 9 dpc, when JAM-A gene activity is minimal.

2.7 Syntactic Context in Hyphenated Words and Other Punctuated Forms 

If one part of a hyphenated form is the concept then the entire hyphenated word should be included in the syntactic context. In Example 96 chromatin is the concept and chromatin-localized is its syntactic context.

Example 96: [chromatin]-localized

Words inside parentheses can be marked as concepts but the syntactic context should not go beyond the parenthese. In Example 97 the concept cells has the syntactic context ES cells. It cannot include the post-modifier of the complementary color, which is outside of the parentheses.

Example 97: These were generated through the aggregation of diploid embryos with diploid embryos (or ES [cells]) of the complementary color.

Although references to figures and tables and non-restrictive appositives should generally not be included in the syntactic context, there are exceptions to this rule. We want the syntactic context to be as continuous as possible. If an intervening reference or appositive would result in a discontinuous syntactic context, they should be included. In Example 98 the concept is stem cells. The intervening non-restrictive appositive (ES) should be included in the syntactic context to avoid discontinuity. In Example 99 the concept is antibodies. The syntactic context should not only include the pre-modifiers Wt1 and Cited1 but also the references to the illustration (red) to avoid discontinuity. 

Example 98: We have previously demonstrated the utility and developmental neutrality of enhanced green fluorescent protein (EGFP) in embryonic [stem] (ES) [cells] and mice.

Example 99: Wt1 (red) and Cited1 (red) [antibodies] both stain the capping metanephric mesenchyme around the tastebud tips.

Please note the discontinuity should not be avoided for concept annotation. For concepts we want to be as precise as possible and include only the spans that are relevant for classification. For this reason, even though the syntactic context in Example 98 is continuous, the concept is the discontinuous stem… cells.
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