Example annotations using Arabidopsis thaliana publications 
1.
PMID: 15659626

Huang et al., 2005 Plant Cell. 17:486-501. Arabidopsis VILLIN1 Generates Actin Filament Cables That Are Resistant to Depolymerization.


Molecular Function

	Gene
	Qualifier
	GO Term
	Evidence code
	Evidence with

	VLN1
	
	actin filament binding (GO:0051015)

	IDA
	

	VLN1
	NOT
	calcium-dependent protein binding (GO:0048306)
	IPI
	gi:62287932

(rabbit actin)


Comments: Figure 3 shows VLN1 binding to F-actin using a high-speed cosedimentation assay. The binding was found to be calcium-independent (fig. 3D) using cosedimentation assays in the presence of calcium. An IDA evidence code was used for “actin filament binding” because the GO term includes the name of the interactor. IPI was used for “calcium-dependent protein binding” because the term doesn’t include the name of the interactor but the interactor ID is entered into the “with” column. The NOT calcium-dependent protein binding confirms predictions from Fig.1 that VLN1 cannot bind calcium based on sequence analysis.

Biological Process

	Gene
	Qualifier
	GO Term
	Evidence code
	Evidence with

	VLN1
	
	actin filament bundle formation (GO:0051017)
	IPI
	

	VLN1
	
	negative regulation of actin filament depolymerization (GO:0030835)
	IDA
	

	VLN1
	NOT
	actin nucleation


(GO:0045010)
	IDA
	

	VLN1
	NOT
	actin filament severing (GO:0051014)
	IDA
	

	VLN1
	NOT
	barbed-end actin filament capping (GO:0051016)
	IDA
	


Comments: 1). Figure 4 shows polymerized actin cosedimenting proportionally in the presence of VLN1, suggesting that VLN1 is able to bundle F-actin, IPI used for the cosedimentation assay. 2). VLN1 was shown to stabilize actin filaments, protecting them from depolymerization by a depolymerizing factor (ADF), figure 7 shows an assay in which fluorescent labeled actin was incubated with ADF in the presence or absence of VLN1. A decrease in fluorescence indicated actin depolymerization. In the presence of VLN1 the fluorescence decrease only slightly, indicating that VLN1 protected actin from depolymerization. This was given an IDA evidence code due to the in vitro fluorescence assay. 3). Figures 6A, B and C show assays for nucleation, barbed-end capping and severing activity of VLN1, the results suggest VLN1 does NOT have any of these activities, evidence code IDA was used for the in vitro fluorescence assay. I wanted to use the molecular function terms “barbed-end actin capping activity” and “actin filament severing activity” for these annotations, but they have been made obsolete because they describe biological processes – the comments field in DAG-EDIT suggested using the appropriate biological process terms instead.

Cellular Component

	Gene
	Qualifier
	GO Term
	Evidence code
	Evidence with

	VLN1
	
	actin cytoskeleton (GO:0015629)
	IC
	GO:0051015


Comments: It seemed reasonable to give actin cytoskeleton as the cellular component for VLN1 since it has been shown to bind actin filaments (GO term 0051015), but since there was no experiment for location in this paper it was given an IC evidence code and the “with” column given the GO ID for “actin filament binding”.

2. 
PMID: 15746155

Suzuki et al., 2005 Plant Cell Physiol. 46:736-742. TONSOKU Is Expressed in S Phase of the Cell Cycle and Its Defect Delays Cell Cycle Progression in Arabidopsis.
This paper describes the isolation and characterization of a tobacco gene, but there is one experiment with the Arabidopsis homolog of the gene therefore an annotation can be made using this experiment.

Molecular Function

	Gene
	Qualifier
	GO Term
	Evidence code
	Evidence with

	TSK
	
	molecular function unknown (GO:0005554)
	ND
	


Comments: Based on this paper, no molecular function can be assigned to AtTSK, so an “unknown” annotation is made. This is important as it lets other curators know that as of this date, no molecular function has been published for this gene (ordinarily, you would check the other publications for this gene to see if they describe a molecular function and if not, only THEN annotate to unknown).
Biological Process

	Gene
	Qualifier
	GO Term
	Evidence code
	Evidence with

	TSK
	
	G2/M transition of mitotic cell cycle (GO:0000086)
	IMP
	


Comments: The experiment (Fig. 3a) shows ploidy levels of tsk-1 nuclei were higher than for wild type nuclei. From this, the authors suggest that the G2/M transition of the cell cycle was delayed in the mutants. The annotation was given an IMP evidence code because the experiment was done in a single mutant.

Cellular Component

	Gene
	Qualifier
	GO Term
	Evidence code
	Evidence with

	TSK
	
	nucleus (GO:0005634)
	NAS
	


Comments: The authors mention localization of AtTSK-GFP fusion protein to areas close to the ends of the spindle microtubules during mitosis as an experiment which has been submitted for publication. TSK can be annotated as being located in the nucleus because of this statement, but an NAS evidence code must be used as the actual experiments cannot yet be traced.

3.
PMID: 15598805

Prigge et al., 2005 Plant Cell 17:61-76. Class III homeodomain-leucine zipper gene family members have overlapping, antagonistic and distinct roles in Arabidopsis development.


This paper describes the complex interactions between five meristem genes by observing phenotypes of multiply mutant plants. IGI was used as evidence code for the biological process annotations because the experiments were done in multiple mutant backgrounds. If the experiments were done in single mutants then the code would be IMP. (NOTE:  CNA is another name for ATHB-8.  ATHB-8 is the primary name for this gene in TAIR.)
Molecular Function

	Gene
	Qualifier
	GO Term
	Evidence code
	Evidence with

	REV
	
	molecular function unknown (GO:0005554)
	ND
	

	PHB
	
	molecular function unknown (GO:0005554)
	ND
	

	PHV
	
	molecular function unknown (GO:0005554)
	ND
	

	ATHB-8
	
	molecular function unknown (GO:0005554)
	ND
	

	ATHB-15
	
	molecular function unknown (GO:0005554)
	ND
	


Comments: As for the previous paper, this paper does not demonstrate a molecular function for these genes, so an “unknown” annotation is made.

Biological Process

	Gene
	Qualifier
	GO Term
	Evidence code
	Evidence with

	REV
	
	determination of bilateral symmetry (GO:0009855)
	IGI
	TAIR:gene:1945262| TAIR:gene:3685485

	PHB
	
	determination of bilateral symmetry (GO:0009855)
	IGI
	TAIR:gene:1945304| TAIR:gene:3685485

	PHV
	
	determination of bilateral symmetry (GO:0009855)
	IGI
	TAIR:gene:1945262| TAIR:gene:1945304

	ATHB-15
	
	determination of bilateral symmetry (GO:0009855)
	IGI
	TAIR:gene:1945304| TAIR:gene:1945262


REV: TAIR:gene:1945304

PHB: TAIR:gene:1945262

PHV: TAIR:gene:3685485

ATHB-8: TAIR:gene:504952367

ATHB-15:TAIR:gene:1005867840

Comments: The rev phb phv triple mutant showed a loss of bilateral symmetry (Figures 2F and H). Mutation of ATHB-15 enhances the phenotype of the rev phb double mutant causing a loss of bilateral symmetry (Figure 2I).

	Gene
	Qualifier
	GO Term
	Evidence code
	Evidence with

	REV
	
	polarity specification of adaxial/abaxial axis (GO:0009944)
	IGI
	TAIR:gene:3685485

	PHB
	
	polarity specification of adaxial/abaxial axis (GO:0009944)
	IGI
	TAIR:gene:1945304| TAIR:gene:3685485

	PHV
	
	polarity specification of adaxial/abaxial axis (GO:0009944)
	IGI
	TAIR:gene:1945304


Comments: Leaf adaxial/abaxial polarity was affected in rev phv double mutants (Figure 4B) and these defects were enhanced by PHB mutation (Figure 4C).

	Gene
	Qualifier
	GO Term
	Evidence code
	Evidence with

	REV
	
	meristem initiation (GO:0010014)
	IMP
	

	REV
	
	meristem initiation (GO:0010014)
	IGI
	TAIR:gene:1945262|

TAIR:gene:3685485|

TAIR:gene:504952367|

TAIR:gene:1005867840



	PHB
	
	meristem initiation (GO:0010014)
	IGI
	TAIR:gene:1945304

	PHV
	
	meristem initiation (GO:0010014)
	IGI
	TAIR:gene:1945304|

TAIR:gene:504952367|

TAIR:gene:1005867840



	ATHB-8
	
	meristem initiation (GO:0010014)
	IGI
	TAIR:gene:1945304|

TAIR:gene:3685485|

TAIR:gene:1005867840



	ATHB-15
	
	meristem initiation (GO:0010014)
	IGI
	TAIR:gene:1945304|

TAIR:gene:3685485|

TAIR:gene:504952367|




Comments: rev mutants are shown to lack meristematic activity (Figure 3A) and mutation of PHB or PHV enhances the rev phenotype (Figures 3C and 3E). ATHB-15 and ATHB-8 antagonize REV function by promoting meristem activity (Figures 3B and 3E).

	Gene
	Qualifier
	GO Term
	Evidence code
	Evidence with

	REV
	
	vascular tissue pattern formation (GO:0010051)
	IGI
	TAIR:gene:1945262

	REV
	
	vascular tissue pattern formation (GO:0010051)
	IGI
	TAIR:gene:3685485

	PHB
	
	vascular tissue pattern formation (GO:0010051)
	IGI
	TAIR:gene:1945304

	PHV
	
	vascular tissue pattern formation (GO:0010051)
	IGI
	TAIR:gene:1945304


Comments: The rev-6 mutation affects interfascicular fiber differentiation (Figure 6B) and this phenotype is enhanced by mutations in PHB and PHV (Figure 6C and D)

	Gene
	Qualifier
	GO Term
	Evidence code
	Evidence with

	REV
	
	determination of radial symmetry (GO: 0009879)
	IGI
	TAIR:gene:1945262|
TAIR:gene:3685485|
TAIR:gene:504952367|
TAIR:gene:1005867840

	PHB
	
	determination of radial symmetry (GO: 0009879)
	IGI
	TAIR:gene:1945304|
TAIR:gene:3685485|
TAIR:gene:504952367|
TAIR:gene:1005867840

	PHV
	
	determination of radial symmetry (GO: 0009879)
	IGI
	TAIR:gene:1945304|
TAIR:gene:1945262|
TAIR:gene:504952367|
TAIR:gene:1005867840

	ATHB-8
	
	determination of radial symmetry (GO: 0009879)
	IGI
	TAIR:gene:1945304|
TAIR:gene:1945262|

TAIR:gene:3685485|
TAIR:gene:1005867840

	ATHB-15
	
	determination of radial symmetry (GO: 0009879)
	IGI
	TAIR:gene:1945304|
TAIR:gene:1945262|
TAIR:gene:3685485|
TAIR:gene:504952367


Comments: Plants mutant in all five genes produced radially symmetric apical structures (Table 1, Figure 2). 

Cellular Component

	Gene
	Qualifier
	GO Term
	Evidence code
	Evidence with

	REV
	
	cellular component unknown (GO:0008372)
	ND
	

	PHB
	
	cellular component unknown (GO:0008372)
	ND
	

	PHV
	
	cellular component unknown (GO:0008372)
	ND
	

	ATHB-8
	
	cellular component unknown (GO:0008372)
	ND
	

	ATHB-15
	
	cellular component unknown (GO:0008372)
	ND
	


Comments: For this paper alone, no annotation can be made to cellular component and so “unknown cellular component” is used – however, this would only be used if existing literature for these genes shows no location for these gene products.

4.
PMID: 15733873

Urano et al., 2005 FEBS Letters 579:1557-1564. Arabidopsis ADC genes involved in polyamine biosynthesis are essential for seed development.

Molecular Function

	Gene
	Qualifier
	GO Term
	Evidence code
	Evidence with

	ADC1
	
	molecular function unknown (GO:0005554)
	ND
	

	ADC2
	
	molecular function unknown (GO:0005554)
	ND
	


Comment: No evidence is reported in this paper for a molecular function for either gene.

Biological Process
	Gene
	Qualifier
	GO Term
	Evidence code
	Evidence with

	ADC1
	
	seed development (GO:0048316)
	IGI
	TAIR:gene:3714823

	ADC2
	
	seed development (GO:0048316)
	IGI
	TAIR:gene:3714822


ADC1:TAIR:gene:3714822

ADC2:TAIR:gene:3714823

Comments: Double mutation of ADC1 and ADC2 caused defective seed development (Figure 3), the evidence code used is IGI because the experiment was done in a double mutant.

	ADC1
	
	putrescine biosynthesis (GO:0009446)
	IMP
	


Comments: The authors measured a 70% decrease in the levels of putrescine in an adc2-2 mutant (Figure 1D), suggesting that AtADC2 plays a role in putrescine production. This was given an IMP code as the experiment was done in a single mutant.

Cellular Component

	Gene
	Qualifier
	GO Term
	Evidence code
	Evidence with

	ADC1
	
	cellular component unknown (GO:0008372)
	ND
	

	ADC2
	
	cellular component unknown (GO:0008372)
	ND
	


Comment: No evidence is reported in this paper for localization of these proteins.
5. 
PMID:9831559
Arabidopsis NPH1: a flavoprotein with the properties of a photoreceptor for phototropism. Science. 1998 Nov 27;282(5394):1698-701. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9831559&dopt=Abstract
	Gene
	Qualifier
	GO Term
	Evidence code
	Evidence with

	PHOT1
	
	protein serine/threonine kinase activity (GO:0004674)
	IDA
	

	PHOT2
	
	blue light photoreceptor activity (GO:0009882)
	IDA
	


**evidence for GO:0004674 protein serine/threonine kinase activity:  p.1699  “Insect cells expressing NPH1 were grown in complete darkness and harvested under dim red light.  Soluble protein samples were isolated and used for in vitro phosphorylation analysis.  Autoradiography revealed that Bac-NPH1 is highly phosphorylated after a brief irradiation with blue light.”  

**evidence for GO:0009882 blue light photoreceptor activity: Figure 4 – assay of response of PHOT1 (aka NPH1) to exposure to blue light indicates maximal change in  fluorescence excitation of PHOT1 when exposed to blue light (400-500 nm) vs. other wavelengths

