TAIR GO report (March 2005 – March 2006)

1. GO staff: 
Suparna Mundodi – 1 FTE
Tanya Berardini – 0.4 FTE
GO annotation constitutes about 50% of our genome function annotation project.  The other 50% includes curation of aliases, association of genes to loci, addition of sequences, curation of expression patterns using anatomy and developmental stage terms, composition of summary statements, association of relevant literature, curation of alleles and phenotypes, and, currently, merging of gene models. 
2. Annotation Progress: (numbers as of March 23, 2006)
Table 1: Number of Annotations to Various GO Aspects
	ANNOTATIONS
	Process
	
	Function
	
	Component
	

	
	March 2005
	March 2006
	% change
	March 2005
	March
2006
	% change
	March 2005
	March 2006
	%change

	
	
	
	
	
	
	
	
	
	

	non-IEA/non-ND
	4371
	7622
	+74
	5930
	7794
	+31
	2778
	4398
	+58

	IEA
	26409
	10825
	-59
	29796
	15583
	-48
	24894
	16622
	-33

	ND
	8714
	9619
	+10
	1218
	2792
	+129
	8300
	9188
	+11


Table 2: Number of Genes Annotated to Various GO Aspects

	GENES
	Process
	
	Function
	
	Component
	

	
	March 2005
	March 2006
	% change
	March 2005
	March 2006
	% change
	March 2005
	March 2006
	%change

	
	
	
	
	
	
	
	
	
	

	non-IEA/non-ND
	3124
	4967
	+59
	5117
	5730
	+12
	2031
	2928
	+45

	IEA
	10864
	7361
	-32
	7596
	7529
	-0.1
	15666
	12789
	-18

	ND
	8659
	8870
	+2 
	1148
	2606
	+127
	8288
	8530
	+3


Table 3: Overview of Breadth of Arabidopsis Genome Annotation*
	
	Number of genes

	Total
	28391

	
	

	Annotated to at least one GO aspect
	28357 (99.9%)

	Annotated to GO function
	25648 (90%)

	Annotated to GO process
	24952 (88%)

	Annotated to GO component
	25970 (91%)


*includes all evidence codes and annotations made by both TAIR and TIGR; pseudogenes not included
3. Method of annotation:

a. Literature curation - Our current focus is on annotating from the most recent literature.  We have been annotating an average of 33 papers/week.

b. Automatic or semi-automated methods – 


i.  Interpro2GO IEA annotations are updated monthly.  After the TAIR6 genome release in November 2005, more stringent InterPRO mapping criteria were applied to the protein dataset resulting in a significant decrease in InterPRO2GO derived IEA annotations.



ii. TargetP annotations for cellular component aspect were also updated based on the TAIR6 genome release.

c. Quality control –Errors detected by the GO checking script are resolved within 2 days.
4. Ontology Development: 

Terms added:  42 process, 19 function
5. Publications:
Dimmer E, Berardini TZ, Camon E, (2005) Methods in GO Annotation. In Plant Bioinformatics. Humana Press.(accepted)
6. Other highlights:

General


a. Added a new whole genome categorization feature on the GO download page at 
TAIR (http://www.arabidopsis.org/tools/bulk/go/index.jsp).

b. Updated gp2protein file for Arabidopsis based on TAIR6 genome release.

c. Community-submitted annotations:  4 submissions totaling 580 annotations.


Outreach:

a. Trained 4 volunteer curators in GO annotations. Volunteers are currently post-docs at Carnegie institution of Washington, Department of Plant Biology and were recruited for a period of six months.  Two initial two hour long training sessions were held in July 2005 to present overviews of GO and PubSearch (TAIR’s annotation software).  TAIR curators and volunteers then met on a weekly basis to discuss two specific papers that were co-curated by all participants. Initially, the papers were selected by the TAIR curators.  After the first two months, the volunteers selected the papers for discussion.  Volunteers were given access to a ‘sandbox’ version of PubSearch, where they could gain familiarity with the annotation software and browsing the ontologies.  Annotations made by the volunteers were reviewed by TAIR curators and feedback was given either in person or by email.  After the annotations were deemed of sufficient quality, meaning that they were of the same standard as those made by a trained TAIR curator, the volunteers were granted write-access to our production PubSearch version.  The volunteers curated 1-2 papers a week.

b. GO annotation camp, June 2005: attended by Tanya Berardini, participated in panel presentation/discussion on GO annotation practices


c. GO workshop at the 2005 International Arabidopsis meeting, June 2005: given by Margarita Garcia-Hernandez, approximately 60 attendees


d. GO workshop at the 2005 Annual Meeting of the American Society of Plant Biologists, July 2005: given by Tanya Berardini, approximately 120 attendees


e. Poster presentation at the First International Biocurator Meeting, Dec. 2005 covering GO and other controlled vocabulary annotations

f. PAG, January 2006: Suparna Mundodi presented in GO workshop (approximately 75 attendees), also gave presentation on use of GO in Arabidopsis at TAIR workshop (approximately 75 attendees)

Analysis of GO Annotations across Organisms

This study was done by Sue Rhee and Noah Whitman at TAIR.  Data comes from the mySQL download of annotation data dated March 1, 2006 (go_200603-assocdb-data.gz).

Table 4: Use of Multiple Evidence Codes for a Single Gene-Term Combination*

	Organism
	Unique gene-term-evidence code entries
	Unique gene-term entries
	Gene-term pairs supported by multiple evidence codes

	Rattus norvegicus
	86590
	81494
	5096

	Drosophila melanogaster
	57638
	53220
	4418

	Saccharomyces cerevisiae
	31103
	27294
	3809

	Mus musculus
	103813
	102273
	1540

	Oryza sativa (japonica cultivar-group)
	78058
	76675
	1383

	Candida albicans
	16202
	14857
	1345

	Arabidopsis thaliana
	87526
	86803
	723

	Homo sapiens
	127731
	127277
	454

	Danio rerio
	42791
	42388
	403

	Caenorhabditis elegans
	43731
	43409
	322

	Bos taurus
	32057
	31905
	152

	Schizosaccharomyces pombe
	16969
	16830
	139

	Sus scrofa
	18713
	18605
	108

	Dictyostelium discoideum
	26999
	26896
	103



*only organisms with more than 100 entries in last column included


Table 5: Depth of GO Annotation across Organisms  
	Organism
	Unique gene-term-evidence code entries
	Non-unknown gene-term-evidence entries
	Depth (distance from root)
	Non-unknown depth
	Difference between average depth* and non-unknown depth

	Schizosaccharomyces pombe
	16969
	16969
	5.7676
	5.7676
	0.945053

	Candida albicans
	16202
	16202
	5.7556
	5.7556
	0.933053

	Saccharomyces cerevisiae
	31103
	26177
	5.1574
	5.7516
	0.929053

	Drosophila melanogaster
	57638
	52979
	5.1294
	5.4046
	0.582053

	Dictyostelium discoideum
	26999
	24985
	4.9301
	5.1663
	0.343753

	Oryza sativa
	12748
	12724
	5.1297
	5.1356
	0.313053

	Rattus norvegicus
	86590
	86590
	5.0914
	5.0914
	0.268853

	Oryza sativa (japonica cultivar-group)
	78058
	77799
	5.0216
	5.0317
	0.209153

	Escherichia coli
	48136
	47871
	4.9668
	4.9832
	0.160653

	Streptococcus pneumoniae
	15323
	15268
	4.9716
	4.9823
	0.159753

	Arabidopsis thaliana
	87526
	55776
	3.8973
	4.9773
	0.154753

	Entamoeba histolytica HM-1:IMSS
	12889
	12838
	4.9459
	4.9576
	0.135053

	Listeria monocytogenes
	13440
	13347
	4.9253
	4.9457
	0.123153

	Candida glabrata
	12533
	12469
	4.8876
	4.9024
	0.079853

	Shigella flexneri
	17104
	16938
	4.8724
	4.9005
	0.077953

	Trypanosoma cruzi
	26067
	25964
	4.885
	4.8964
	0.073853

	Vibrio cholerae
	14949
	14756
	4.8503
	4.8876
	0.065053

	Homo sapiens
	127731
	125075
	4.8227
	4.8826
	0.060053

	Kluyveromyces lactis
	12821
	12759
	4.8569
	4.8708
	0.048253

	Bacillus anthracis
	14768
	14622
	4.8321
	4.8603
	0.037753

	Salmonella typhi
	15347
	15174
	4.82
	4.8521
	0.029553

	Photobacterium profundum
	13691
	13545
	4.818
	4.8484
	0.025853

	Bacillus licheniformis DSM 13
	12551
	12442
	4.8212
	4.8459
	0.023353

	Bacillus cereus ATCC 14579
	13958
	13820
	4.8175
	4.8456
	0.023053

	Bacillus cereus ATCC 10987
	13279
	13153
	4.8151
	4.8421
	0.019553

	Bacillus subtilis
	17352
	17174
	4.8128
	4.842
	0.019453

	Danio rerio
	42791
	29498
	3.9565
	4.8382
	0.015653

	Mus musculus
	103813
	99617
	4.7196
	4.8342
	0.011653

	Salmonella typhimurium
	18573
	18391
	4.8041
	4.8319
	0.009353

	Candida albicans SC5314
	14334
	14258
	4.8169
	4.8319
	0.009353

	Bacillus thuringiensis serovar konkukian
	13751
	13634
	4.8074
	4.8315
	0.008953

	Vibrio parahaemolyticus
	14345
	14159
	4.7932
	4.8299
	0.007353

	Escherichia coli O157:H7
	18692
	18488
	4.7972
	4.8281
	0.005553

	Vibrio vulnificus
	13554
	13345
	4.7817
	4.8253
	0.002753

	Debaryomyces hansenii
	13902
	13824
	4.807
	4.8228
	0.000253

	Escherichia coli O6
	15823
	15623
	4.7859
	4.8216
	-0.000947

	Nostoc sp. PCC 7120
	13998
	13878
	4.7965
	4.8207
	-0.001847

	Yarrowia lipolytica
	14126
	14064
	4.8067
	4.819
	-0.003547

	Bacillus cereus ZK
	14541
	14424
	4.7946
	4.8173
	-0.005247

	Vibrio vulnificus YJ016
	13272
	13062
	4.7712
	4.8157
	-0.006847

	Tetraodon nigroviridis
	52418
	52310
	4.8091
	4.8149
	-0.007647

	Salmonella choleraesuis
	12668
	12561
	4.7907
	4.8144
	-0.008147

	Organism
	Unique gene-term-evidence code entries
	Non-unknown gene-term-evidence entries
	Depth (distance from root)
	Non-unknown depth
	Difference between average depth* and non-unknown depth

	Mycobacterium tuberculosis
	14498
	14388
	4.7843
	4.8056
	-0.016947

	Cryptococcus neoformans var. neoformans B-3501A
	12616
	12555
	4.7884
	4.802
	-0.020547

	Yersinia pestis
	17034
	16845
	4.7703
	4.8014
	-0.021147

	Yersinia pseudotuberculosis
	13346
	13237
	4.7754
	4.7982
	-0.024347

	Bos taurus
	32057
	32004
	4.7916
	4.7962
	-0.026347

	Xenopus laevis
	40066
	39930
	4.7861
	4.7955
	-0.027047

	Helicobacter pylori
	12914
	12855
	4.7806
	4.7934
	-0.029147

	Caenorhabditis briggsae
	27067
	26847
	4.7635
	4.7862
	-0.036347

	Nocardia farcinica
	13022
	12930
	4.7654
	4.7851
	-0.037447

	Anopheles gambiae str. PEST
	29281
	29113
	4.7684
	4.7844
	-0.038147

	Anabaena variabilis ATCC 29413
	14029
	13920
	4.7613
	4.7829
	-0.039647

	Neurospora crassa
	18645
	18571
	4.7713
	4.7823
	-0.040247

	Bacillus thuringiensis serovar israelensis ATCC 35646
	12749
	12677
	4.7662
	4.7819
	-0.040647

	Streptomyces coelicolor
	20107
	19984
	4.7638
	4.7808
	-0.041747

	Filobasidiella neoformans
	14292
	14235
	4.7664
	4.7775
	-0.045047

	Chromobacterium violaceum
	12889
	12758
	4.7486
	4.7768
	-0.045747

	Mesorhizobium loti
	18316
	18197
	4.7569
	4.7749
	-0.047647

	Pseudomonas aeruginosa
	22335
	22124
	4.7456
	4.7718
	-0.050747

	Pongo pygmaeus
	14712
	14680
	4.7626
	4.7687
	-0.053847

	Ralstonia solanacearum
	14895
	14773
	4.7406
	4.7632
	-0.059347

	Streptomyces avermitilis
	18422
	18309
	4.7461
	4.763
	-0.059547

	Pseudomonas syringae pv. tomato
	14872
	14719
	4.73
	4.7583
	-0.064247

	Pectobacterium atrosepticum
	13732
	13612
	4.7327
	4.7568
	-0.065747

	Pseudomonas putida KT2440
	15181
	15031
	4.724
	4.7512
	-0.071347

	Caenorhabditis elegans
	43731
	43331
	4.7244
	4.7496
	-0.072947

	Azotobacter vinelandii AvOP
	12745
	12646
	4.7213
	4.7426
	-0.079947

	Sinorhizobium meliloti
	19133
	19004
	4.7218
	4.7403
	-0.082247

	Agrobacterium tumefaciens str. C58
	19059
	18889
	4.7047
	4.729
	-0.093547

	Gallus gallus
	52711
	52583
	4.7214
	4.728
	-0.094547

	Burkholderia mallei
	13030
	12952
	4.7089
	4.7252
	-0.097347

	Paracoccus denitrificans PD1222
	12677
	12606
	4.7012
	4.7164
	-0.106147

	Rhodopseudomonas palustris
	13736
	13615
	4.6906
	4.7145
	-0.108047

	Burkholderia cepacia R1808
	17342
	17251
	4.6995
	4.7137
	-0.108847

	Acidobacteriaceae bacterium Ellin6076
	15778
	15693
	4.6958
	4.7104
	-0.112147

	Burkholderia pseudomallei
	16255
	16151
	4.6868
	4.7041
	-0.118447

	Frankia sp. EAN1pec
	15743
	15636
	4.6826
	4.7009
	-0.121647

	Pseudomonas syringae pv. syringae B728a
	14124
	14008
	4.6784
	4.7006
	-0.121947

	Pseudomonas syringae pv. phaseolicola 1448A
	14080
	13976
	4.6768
	4.6968
	-0.125747

	Sus scrofa
	18713
	18696
	4.694
	4.6964
	-0.126147

	Bradyrhizobium japonicum
	20404
	20233
	4.6723
	4.6949
	-0.127647

	Bradyrhizobium sp. BTAi1
	16030
	15918
	4.6751
	4.6939
	-0.128647

	Polaromonas sp. JS666
	13964
	13801
	4.662
	4.6934
	-0.129147

	Gibberella zeae
	22081
	22002
	4.6813
	4.6909
	-0.131647

	Pseudomonas fluorescens PfO-1
	15044
	14926
	4.6674
	4.6885
	-0.134047

	Organism
	Unique gene-term-evidence code entries
	Non-unknown gene-term-evidence entries
	Depth (distance from root)
	Non-unknown depth
	Difference between average depth* and non-unknown depth

	Ralstonia metallidurans CH34
	16409
	16187
	4.6504
	4.6867
	-0.135847

	Hepatitis B virus
	15889
	15889
	4.6825
	4.6825
	-0.140047

	Pseudomonas fluorescens Pf-5
	17083
	16945
	4.6596
	4.6813
	-0.141247

	Aspergillus fumigatus
	21196
	21117
	4.67
	4.68
	-0.142547

	Aspergillus nidulans FGSC A4
	19642
	19566
	4.6686
	4.679
	-0.143547

	Bordetella bronchiseptica
	14319
	14029
	4.6193
	4.6735
	-0.149047

	Burkholderia cepacia R18194
	22178
	22087
	4.6451
	4.656
	-0.166547

	Burkholderia pseudomallei 1710b
	15431
	15347
	4.64
	4.6545
	-0.168047

	Burkholderia cenocepacia AU 1054
	17523
	17449
	4.6407
	4.6519
	-0.170647

	Burkholderia cenocepacia HI2424
	18898
	18816
	4.6397
	4.6512
	-0.171347

	Burkholderia ambifaria AMMD
	17215
	17125
	4.6331
	4.6469
	-0.175647

	Ralstonia eutropha JMP134
	17379
	17165
	4.6081
	4.6406
	-0.181947

	uncultured bacterium
	36682
	36667
	4.5872
	4.5882
	-0.234347

	Hepatitis C virus
	51681
	51681
	4.2896
	4.2896
	-0.532947


*Average depth = 4.822547
Conclusion:  Annotations to known GO terms use terms with a depth of 5.













