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GO Annotation Database (GOA) – EMBL-EBI - Progress Report

Gene Ontology Consortium Meeting, CalTech. April 8th – 9th, 2005.

1.  GO staff

Principal Investigator at EBI: 

Rolf Apweiler

Supported by GO Consortium NIH grant: 

Full time (100%): Evelyn Camon, GOA Coordinator (Human GO annotation)

(Note: Evelyn was on maternity leave between October 04 & March 05, 3-day week until mid July 05)

Part time (50%): Daniel Barrell, Software Engineer.

Other biologists involved: 

Part-time (75%): Emily Dimmer and Vivian Lee (Human GO annotation)

Part-time(<20%): Yasmin Alam-Faruque, Nicola Althorpe, Paul Browne, Wei mun Chan, Ruth Eberhardt, Gill Fraser, Jyoti Khadake, Julius Jacobsen, Kati Laiho(Yeast), Minna Levaslaiho, Gabriella Frigerio Michele Magrane (Mouse), Sandra Orchard, Karine Robbe and Eleanor Whitfield (Fly and worm), Rebecca Foulger, Dave Thorneycroft.

Total : 20 curators are involved in GO annotation at EBI. Overall we gained 2 new curators since the October 2004 report. There is also 1 GO annotator at HGNC.

UniProt-SIB maintains HAMAP2GO. 
Contact: Karine Michoud.

UniProt-EBI maintains InterPro2GO.

Contact: Nicola Mulder

UniProt-EBI maintains spkw2GO. 

Contact: Evelyn Camon

HGNC use the online GOA annotation tool. Contact: Ruth Lovering 


2.  Current GO Stats in GOA

· GOA-UniProt (redundant dataset)

Both electronic and manual annotations have increased:

       1,255,653 proteins now have GO annotation.

       8,165 new taxa have GO annotation since the last report.

Since joining the GO Consortium in 2001, UniProt curators have manually curated 47,251 GO annotations to 9,352 proteins.
	
	Last Meeting

Release Sept-04
	Current Release 27: March 05
	

	Annotation

Source
	No. Associations
	No. Distinct Proteins
	No. Associations
	No. Distinct

Proteins
	Difference + % change

	Electronic Annotations (IEA):

	InterPro2GO
	2790690
	966569
	3383213
	1149193
	592523 Assoc.       +21.2 %

182624 Proteins     +18.9 %

	Hamap2GO
	110575
	45562
	127772
	55426
	17197 Assoc.         +15.6 %

9864 Proteins         +21.7 %

	Spkw2GO
	1898028
	684924
	2644544
	903448
	 746516 Assoc.       +39.3 %

218524 Proteins     +31.9 %

	Ec2GO
	84524
	81542
	106459
	104451
	21935 Assoc.        +25.9 %

  22909 Proteins      +28.0 %

	Total Electronic
	4883817
	1041296
	6261988
	1255653
	1378171 Assoc.    +28.2%

214357 Proteins     +20.6%

	Manual Annotations(Non-IEA):
	

	MGI
	36582
	14265
	41254
	15046
	4672 Assoc.       +12.8 %

781 Proteins      +5.5 %

	SGD
	16601
	4883
	21218
	6120
	4617 Assoc.           +27.8 %  1237 Proteins          +25.3 %

	FlyBase
	14366
	3983
	21218
	6128
	4617Assoc.            +32.1 %
2145 Proteins          +53.9 %

	RGD


	3726
	1581
	3761
	1677
	35 Assoc.                +0.9 %

96 Proteins             +6.1 %

	HGNC


	71
	20
	267
	62
	196 Assoc.             +276.0 %

42 Proteins            +210.0 %

	GeneDB


	513
	180
	2595
	743
	2082 Assoc.           +406.0 %

563 Proteins           +313.0 %

	UniProt & Proteome Inc.
	63431
	12150
	70383
	15093
	6952 Assoc.          +10.9 %

2943 Proteins       +24.2 %

	UniProt
	-
	-
	47251
	9352
	New stats in table

	§Proteome Inc.
	-
	-
	23132
	6752
	New stats in table

	*TAIR(new)
	-
	-
	1170
	1044
	1170 Assoc.           +100.0 %

1044 Proteins         +100.0 %

	Total

Manual
	135290
	37062
	154389
	41486
	19099Assoc.         +14.1 %

4424 Proteins       +11.9 %

	Annotation Total
	4925681
	1042982
	6307651
	1255653
	1381970 Assoc.     + 28.0 %

212671 Proteins     +20.4 %

	No. Distinct

PMIDs
	30032
	33023
	 2991                    +10.0 %

	Total PMIDs
	114083
	130791
	16708                   +14.6 %

	No. Taxa
	77773
	85938
	8165                     +10.5 %


· GOA-Human (non-redundant dataset)

26,444 distinct human proteins have GO annotation.

	
	Last Meeting

Release Sept 04
	Current Release 29: March 05
	

	Annotation

Source
	No. Associations
	No. Distinct

Proteins
	No. Associations
	No. Distinct

Proteins
	Difference + % change

	Electronic Annotations:
	
	
	

	InterPro2GO
	49434
	19148
	53360
	20942
	3926 Assoc.          +7.9 %

     1794 Proteins        +9.4 %

	Spkw2GO
	13992
	8816
	22039
	12567
	  8047 Assoc.          +57.5 %

 3751 Proteins        +42.5 %

	Ec2GO
	466
	445
	528
	498
	     62 Assoc.          +13.3 %

     53 Proteins       +11.9 %

	Total Electronic
	63892
	21910
	75927
	24569
	12035Assoc.           +18.8 %

2659 Proteins          +12.0 %

	Manual Annotations:
	
	
	
	

	§Proteome Inc.
	18784
	6054
	19476
	6329
	692 Assoc.                 + 3.7 %

275 Proteins              + 4.5 %

	UniProt
	15890
	3885
	18182
	4265
	22992 Assoc.             +14.4 %

380 Proteins             +9.8 %

	HGNC
	-
	-
	123
	40
	123Assoc.             +100.0 %

40 Proteins             +100.0 %

	Total

Non-IEA
	34712
	9397
	37781
	9754
	3069Assoc.              +8.8 %

357 Proteins               +3.8 %

	Grand Total
	98604
	24000
	113708
	26444
	15104 Assoc.          +15.3 %

2444 Proteins          +10.2 %

	No. Distinct

PMID
	10126
	10686
	    560                       +5.5 %

	Total PMID
	26698
	28752
	     2054                    +7.7 %


Note: A number of Human IDA GO annotations have been provided to GOA by MGI but these have not yet been integrated. GOA was also contacted by GDB who wish to contribute Human GO annotations directly to GOA.

· GOA-Mouse (non-redundant dataset)

First released in Nov-03.

	
	Last Meeting

Release Sept 04
	Current Release 15: March 05
	

	Annotation

Source
	No. Associations
	No. Distinct

Proteins
	No. Associations
	No. Distinct

Proteins
	Difference + % change

	Electronic Annotations:
	
	
	

	InterPro2GO
	58500
	20784
	61687
	22271
	3187 Assoc.          +5.4 %

     1487 Proteins        +7.2 %

	Spkw2GO
	13636
	8758
	22149
	12269
	   8513 Assoc.          +62.4 %

  3511Proteins        +40.1 %

	Ec2GO
	575
	555
	702
	673
	     127 Assoc.          +22.0 %

      118 Proteins       +21.3 %

	Total Electronic
	72711
	23069
	84538
	25267
	11827Assoc.           +16.3 %

2198 Proteins          +9.5 %

	Manual Annotations:
	
	
	
	

	§Proteome Inc.
	52
	19
	13
	7
	-39 Assoc.                 - 75.0 %

-12 Proteins              - 63.2 %

	UniProt
	4350
	801
	4999
	875
	649Assoc.             +14.9 %

74 Proteins             +9.2 %

	MGI
	14668
	6858
	18485
	7909
	3817Assoc.             +26.0 %

1051 Proteins             +15.3 %

	RGD
	14
	8
	-
	-
	-

	HGNC
	8
	2
	59
	14
	51Assoc.             +637.5 %

12 Proteins             +600.0 %

	Total

Non-IEA
	19092
	7345
	23556
	8399
	4464 Assoc.              +23.4 %

1054 Proteins               +14.3 %

	Grand Total
	91803
	24853
	108094
	27066
	16291Assoc.          +17.7%

2213 Proteins          +8.9 %

	No. Distinct

PMID
	3426
	4206
	             780               +22.8 %

	Total PMID
	16367
	20239
	             3872              +23.6 %


· GOA-Rat (non-redundant dataset)

First release was Nov-03.

	
	Last Meeting

Release Sept 04
	Current Release 15: March 05
	

	Annotation

Source
	No. Associations
	No. Distinct

Proteins
	No. Associations
	No. Distinct

Proteins
	Difference + % change

	Electronic Annotations:
	
	
	

	InterPro2GO
	57151
	19240
	62894
	21532
	5743 Assoc.          +10.1 %

      2292 Proteins        +11.9 %

	Spkw2GO
	5826
	3231
	9788
	5141
	   3962 Assoc.          +68.0 %

1911Proteins        +59.1 %

	Ec2GO
	371
	356
	520
	493
	     149 Assoc.          +40.1 %

      107 Proteins       +30.1 %

	Total Electronic
	63348
	19958
	73202
	22527
	9854 Assoc.           +15.6 %

 2569 Proteins          +12.9 %

	Manual Annotations:
	
	
	
	

	UniProt
	1796
	290
	2233
	358
	437 Assoc.                 + 24.3 %

68 Proteins             +23.4 %

	RGD
	1635
	913
	2137
	1172
	502 Assoc.             +30.7 %

 259 Proteins             +28.1 %

	HGNC
	-
	-
	4
	1
	4 Assoc.             +100.0 %

 1 Proteins             +100.0 %

	Total

Non-IEA
	3466
	1157
	4374
	1464
	908Assoc.              +26.2 %

 307 Proteins               +26.5 %

	Grand Total
	66814
	20026
	77576
	22602
	 10762 Assoc.          +16.1 %

2576 Proteins          +12.9 %

	No. Distinct

PMID
	1185
	1446
	       261                    +22.0 %

	Total PMID
	2201
	2748
	547    +24.9 %


· GOA- Arabidopsis  (non-redundant dataset)

First release was Feb-05.

	
	Current Release 2: March-05

	Annotation Source
	No. Associations
	No. Distinct Proteins

	Electronic Annotations:

	InterPro2GO
	45773
	17414

	Spkw2GO
	14819
	8968

	HAMAP2GO
	43
	32

	Ec2GO
	463
	353

	Total Electronic annotation
	63348
	19958

	Manual Annotations:
	
	

	TAIR
	823
	763

	UniProt
	52
	16

	Total Manual Annotation
	875
	779

	Total Annotation
	61873
	19847

	No. Distinct PMID
	91

	Total PMID
	842


· GOA- Zebrafish  (non-redundant dataset)

First release was Feb-05.

	
	Current Release 2: March-05

	Annotation Source
	No. Associations
	No. Distinct Proteins

	Electronic Annotations:

	InterPro2GO
	63449
	21238

	Spkw2GO
	4785
	3052

	Ec2GO
	29
	28

	Total Electronic annotation
	68263
	21836

	Manual Annotations:
	
	

	ZFIN (to be integrated in next release)
	-
	-

	UniProt
	440
	89

	Total Manual Annotation
	440
	89

	Total Annotation
	68703
	21845

	No. Distinct PMID
	40

	Total PMID
	132


*Since the last report Sept in 2004, the GOA release files now include manual annotation integrated from TAIR.
§ Proteome Inc. manual annotations continue to be cleaned up, being replaced with more granular and complete annotation from UniProt curators. If Proteome Inc. annotation appears to increase this is because of the way International Protein Index (IPI) is used to create the non-redundant data sets. Not all the data in the database always gets released each month, it depends on whether the accessions annotated are a chosen as masters by IPI.



3. Methods of annotation

a. Literature curation

Each GO consortium member uses slightly different techniques in locating papers suitable for manual GO annotation. Furthermore there are differences between part-time and full-time GO annotators within the EBI. Part-time staff are usually focussing on a curation of a different database (UniProt/IntAct). For these curators GO annotation is an extra activity, something that they do if they come across potential GO annotation in their normal curation process. UniProt and IntAct curators manually annotate GO to many different species.

The main GOA curators have more time to carry out a more complete GO annotation of a particular protein. GOA curators concentrate concentrate on the GO annotation of the Human proteome as well as orthologs to human proteins. The following describes in detail their annotation approach.

First they have to decide which human proteins to prioritize for GO annotation. They concentrate on 3 categories, (a) those which have no GO annotation, (b) those which have disease relevance and (c) those which are important for microarray analyses. Having chosen the protein accession to annotate, we now need to find relevant scientific papers. The first step is to decide if the papers already linked within the UniProt entry are relevant for GO annotation. The decision on whether to read the full text of a paper is based on the curator’s interpretation of the text used in the paper title or abstract. The journals cited in UniProt/TrEMBL records are inherited from EMBL/DDBJ/GenBank databases and so may describe the sequence rather than GO function, process or component. Papers that reference the sequence are accompanied by a remark located in the reference position (RP) line, which says ‘SEQUENCE FROM N.A.’ (nucleic acid). On the other hand, UniProt/Swiss-Prot records are manually supplemented with documents to support the annotation stored in the comment (CC) lines. In these cases, the remark in the RP line might also indicate the type of information extracted from a paper e.g. ‘SUBCELLULAR LOCATION’, ‘FUNCTION’, ‘INTERACTION’. It should be noted, however, that the use of the word FUNCTION in Swiss-Prot is not the same as ‘Molecular Function’ usage in GO. Frequently, GO process terms can be extracted from FUNCTION CC lines.

In addition to the papers archived in the UniProt records, the NCBI PubMed advanced search is queried to find papers that support supplementary GO annotation. Various combinations of the gene and protein, full and abbreviated names are searched. Initially, searches are limited to ‘Title’ or ‘Title/abstract’ and to ‘Human entries only’. Electronic GO annotation and information in UniProt/Swiss-Prot CC lines often provide curators with an insight into the types of functions that could be extracted from the literature. With this information to hand, curators are able to refine their search options to find more than enough relevant papers for GO annotation. In GOA, our current aim is to find the most recent papers which provide experimental evidence for the unique features of a given protein. Our approach is protein-centric rather than paper-centric as it is not necessary to read all the relevant papers that might be used to assign the same GO term. In the future, however, adding more papers to experimentally verify a given function will provide greater confidence to the GO annotations. A good source of a complete set of functional annotations is often retrieved from recent review articles. These reports often have links to relevant papers with experimental verification. Any papers that report new data are fed back to the UniProt curators to add to the original entry. 

Most GO Consortium members would agree that the most difficult task in searching the literature is finding papers that have experimental information for a given species. Often, the species ‘name’ (e.g. human) is not mentioned in the ‘Title’ or ‘Abstract’ and occasionally, not directly mentioned in the full text. On these occasions, the method section of the paper has to be read and perhaps the taxonomic origin of a cell line identified before any attempt at GO curation. Filtering ‘Human entries only’ via PubMed is not always accurate. In addition, authors do not always cite the most up-to-date gene nomenclature e.g. use of upper case letters for human gene symbols. This is likely to affect the precision of automatic ‘gene product’ entity extraction techniques.

Finding functional annotation and choosing the correct GO term

Once a relevant paper is found, the full text is read to identify the unique features of a given protein. The majority of papers will mention more than one protein; however, a curator will concentrate on capturing the information pertinent to the main protein chosen for annotation. Most curators still prefer to print out papers rather than view papers online. This is simply to limit computer eye strain and because a curator can quickly scan and select the most relevant parts of the document for curation. Words or short phrases which can be converted to GO terms are highlighted by hand and the correct GO term identifier (ID) is documented in the paper margins for review. 

GO terms are chosen by querying the GO files with the QuickGO web browser [2,23] or with a local copy of DAG-Edit (official GO editor with browsing capability)[3]. Before assigning a GO term, the definition must be read to check its suitability. Obsolete GO terms (children of obsolete molecular function (GO:0008369), obsolete cellular component (GO:0008370), obsolete biological process (GO:0008370)) are not used in annotation. When electronic or manual GO annotations become obsolete, they are manually replaced with an appropriate term. The reason for the obsoletion and suggestions for replacement GO terms are documented in GO comment lines. If a useful term is missing from the ontology, an existing GO term is in the incorrect hierarchical position or a definition needs to be refined, a curator request is sent to the GO editorial office using SourceForge. 

The GO Consortium avoid using species-specific definitions for GO nodes; however some function, processes and component are not common to all organisms. Inappropriate species-specific GO terms (e.g. germination GO:0009844) should not be manually annotated to mammalian proteins. Sometimes these inappropriate terms can be distinguished by the sensu (in the sense of) designation (e.g. embryonic development (sensu Magnoliophyta, GO:0009793). Curators are cautious when manually assigning these terms. To avoid generating inappropriate GO term assignments, the text mining community should read the GO Consortium documentation on the subject.

If a curator is unsure of which process term should accompany a function term, they can consult the ‘Often annotated with’ section of the QuickGO browser. Here, GO terms that are assigned in tandem are displayed. These are also referred to as common concurrent assignments and are calculated on our existing manual and electronic GO annotations.

Curators find that different regions of the paper are important for GO annotation. The ‘Materials and Methods’ section of a paper is only used to identify the species of protein used in the research and to determine which GO evidence code should be used. It is not used to extract functional annotation. Furthermore, curators often piece together information from different parts of a document to reinforce a decision to annotate. GO annotation is not associated with UniProt entries until the entire article is read.
If no functional annotation can be found for a given protein after an exhaustive literature search, the GO terms molecular_function unknown (GO:0005554), biological_process unknown (GO:0000004) or cellular_component unknown (GO:0008372) can be assigned with GO evidence code ND (‘No Data’). 

Usage of the ISS code within GOA.


There are three ways in which a curator can use the ISS evidence code: 

1. If a curator reads a paper that provides functional information and states an orthology between two proteins, a curator can transfer the annotation to the corresponding orthologs by changing the evidence code to 'ISS' in the target protein's entry. The original literature identifier is still shown. Any information that was previously in the 'with' column of the original entry is changed in the target entry to contain the original entry's accession number. This allows the source of the annotation to be traced.

 

2. If a curator is confident that a protein shows high similarity to another (e.g. from using BLAST or UniRef90), and it seemed reasonable to infer that the two proteins have a common function, then annotation can be transferred from one protein to another using the 'ISS' code. The evidence code in the target annotation will change to 'ISS'. The target entry's accession number will replace the journal identifier and any information that was previously contained in the 'with' column of the original entry is changed in the target entry to contain the original entry's accession number. This allows the source of the annotation to be traced.

 

3. If sequence similarity and evidence for human annotation was reported in two different papers, the annotation can be transferred using the 'ISS' evidence code. In the target entry, the evidence code changes to 'ISS' and the curator will add a new journal identifier. Any information that was previously contained in the 'with' column of the original entry is changed in the target entry to the original entry's accession number. This allows the source of the annotation to be traced. 

b.  Automatic or semi-automated methods

The large-scale assignment of GO terms to UniProt entries has been made possible by successfully converting a proportion of the pre-existing knowledge held within the flat files into GO terms (7). For example, UniProt description lines [DE] may contain Enzyme Commission (EC) numbers. Using an existing mapping of EC numbers to the GO molecular function ontology (ec2go) and a mapping of protein accession numbers to EC numbers, GOA can produce a UniProt to GO association. In a similar fashion the GOA group maintains a Swiss-Prot keyword to GO mapping (spkw2go). This mapping file is routinely used to generate a large number of annotations to GO process, function and component ontologies.

Bi-directional database cross-references also help to integrate GO annotations. For example, the majority of UniProt entries will cross-reference an InterPro identification number and vice versa. InterPro is a key database maintained at the EBI. It provides an integrated documentation resource for proteins, families and domains. A single InterPro entry provides comprehensive annotation describing a set of related proteins, some of which may have identical functions, be involved in the same processes, and act in the same locations. During the curation of each InterPro entry, high-level GO terms are manually curated, based on a review of the literature available on the related proteins. This annotation is used to generate an InterPro2go mapping and also serves as a biological summary in the InterPro entry. So far, the application of the InterPro2go mapping in the electronic assignment of GO terms to gene products has produced the most coverage in the GOA dataset (see contents of current release on the GOA home page). Both spkw2go and InterPro2go mappings are maintained in-house and distributed on the GO and EBI FTP sites on a regular basis. To support interoperability, InterPro2go has been used to generate GO mappings to its member databases (see Table 1) and these also are available for download. 

The GO assignments are released monthly, in accordance with a GO Consortium agreed format, within a ‘gene product association file’. As the mapping files used by GOA are manually curated, GOA is confident that its electronic annotation is of a high standard. Despite this, it is important that users have the ability to distinguish electronic from manually verified GO annotation. For this reason, the certainty of each GOA association is supported by annotating to one of ten Consortium agreed evidence codes. Electronically generated associations are labelled as ‘inferred from electronic annotation’ or IEA. Proteins assigned this code are ‘likely’ to be involved in a particular GO activity.

Note: The GOA database currently extracts GO annotation from the literature that it with 91-100% precision and at least 72% recall.

c.  Quality control measures

1. Finding non-reciprocal protein binding annotations - both to the ‘protein binding’ GO term, and its children. The aim is to complete the annotation in both directions e.g. x binds y but also y binds x.

2. We regularly run checks on the Proteome Inc. (PINC) Human GO annotation data. We check which PINC annotations use the old GO evidence code ‘NR’. These represent GO annotation predictions which are not supported by a literature reference (pubmed ID). We check if we can remove or replace these.They can be removed from an entry if there already exists a manual UniProt GO annotation to the same or child GO term. If these annotations exist in entries not yet GO annotated by the UniProt team we then use this query to generate lists of data which require re-freshing. We also remove PINC GO annotation if a UniProt curator has annotated with the same pubmed ID to the exact or child GO term. PINC GO annotation which is correct normally will not be replaced. We will continue to acknowledge PINCs valuable contribution to our Human GO annotation dataset.

3. Ensure that the GO id field does not have the same id within the 'with' field.

4. We regularly check if we have known function, process and component terms annotated together with the ‘unknown’ process/function/component IDS. We remove the ‘unknown’ GO terms if new information has come in and the function is now known. 

5. Check that when there is a protein acc. in the 'with' column that there is 'SPTR' included in the field of db_code.

6. We regularly look for 'orphan' ISS annotations - where protein referred to in ‘with’ does not contain the correct annotations. These are curator generated errors which will be no longer possible with our new annotation tool.

7. We regularly check which annotations are now to secondary UniProt accessions, so that we can transfer GO annotation to the new primary accession. 

8. We check correct curator usage of the qualifier column (e.g. NOT with protein binding).

9. For all Interpro generated IEA annotations we first check that all mappings are to current/non-secondary InterPro entries, and that these then map to non-obsolete GO terms.  This is reported to Nicky Mulder who fixes the mapping manually.

10. For all Swiss-Prot keyword generated IEA annotations we first check that all mappings are to current/non-secondary UniProt entries, and that these then map to non-obsolete GO terms.  This is reported to Evelyn Camonwho fixes the mapping manually. Keywords which are misassigned to UniProt records are reported to Michele Magrane (UniProt Annotation Coordinator).

11. For all Enzyme Commission generated IEA annotations we first check that all mappings are to current/non-secondary UniProt entries, and that these then map to non-obsolete GO terms.  Obsoletes just automatically removed. 

12. All non-IEA annotations are also checked for obsolete GO terms.  A list is sent to Evelyn Camon for manual correction.

13. The database has constraints which solve most of quality control problems but mistakes can still get through.  Therefore, we also use Mike Cherry's check-gene-associations script to report errors. These errors are corrected and are also used to suggest schema improvements.



4. Ontology Development

Some curators are part of Interest groups but none of the GOA or UniProt curators physically edit the GO. We mostly contribute to GO by requesting new terms via sourceforge.


5. Publications
Papers submitted for publication since the last meeting:

1.  Evelyn B. Camon, Daniel G. Barrell, Emily C. Dimmer, Vivian Lee, Michele Magrane, John Maslen, David Binns, Rolf Apweiler

An evaluation of GO annotation retrieval for BioCreAtIvE and GOA. 

(now excepted for publication in BMC Bioinformatics)
2. Vivian Lee, Evelyn Camon, Emily Dimmer, Daniel Barrell and Rolf Apweiler  

Who tangos with GOA?

-Use of Gene Ontology Annotation (GOA) for biological interpretation of ‘-omics’ data and for validation of automatic annotation tools

(In Silico Biology 5,0002,(2004)

http://www.bioinfo.de/isb/2004/05/0002/main.html
3. Evelyn is writing a book chapter on GOA.

The book is entitled “In silico Proteomics: Functional Annotation and Comparative Proteomics”, Nova Science Publishers, draft due April 2005.



6. Other HIGHLIGHTS
· Since the October 2004 the GOA database has integrated TAIR data. In 2005 we intend to integrate data also from ZFIN, Reactome, IntAct as well as from our new collaborations. The GOA database is often contacted by new groups wishing to annotate GO and see their annotations appear in UniProt files. Time-permitting, we try to help these groups whenever possible. We currently have new collaborations and discussions with groups wishing to annotate the proteomes of human, chicken, rice and Ganoderma lucidum (Ling Zhi Medicinal Fungus).

· GO annotation of RICE Proteome:

GOA can announce a new collaboration with the Centre for development of knowledge and awareness (CEDKA) in India. We have a collaborative grant to improve the GO annotation quality and coverage for plants of agricultural importance, starting with rice. As a well established GO Consortium member, GOA can provide CEDKA with first-pass electronic GO annotation to the rice proteome via mappings to InterPro and UniProt keywords, in addition to GO annotation software, training, biological and technical support. This is in agreement with our GO Consortium commitment to promote the use of the GO ontologies in new model organism communities and to help disseminate our informatics resources and tools to help support community use of the GO vocabularies. By providing more detailed and accurate manual GO annotation to the rice proteins in UniProt, CEDKA will supplement the functional annotation of UniProt, and could also enhance the annotation held at TAIR (http://www.arabidopsis.org/), Gramene (http://www.gramene.org/) and CropNet (http://ukcrop.net/) databases as well as contributing to the GO graphical and visualization tools used to analyze gene expression and mass spectrometry data sets.

· New Curator GO annotation tool 

A new online protein2go tool has been developed at EBI to replace ‘Talisman’. This tool has more functionality and reliability for GO annotators. Curators can now annotate to the ‘Qualifier’ column (NOT, contributes_to, colocalizes_with). 

· PDB-GOA file 
The 'gene_association.goa_pdb' gene association file provided by the GOA group at the EBI contains GO assignments to PDB entries. As of this month this file has been altered so that PDB entries are only assigned GO terms based on matched InterPro domain ids. This file no longer contains annotations from sources where GO terms have been assigned to entire UniProt protein accessions (i.e. from GOA:manual, GOA:SPKW, GOA:SPEC or GOA:HAMAP sources). This change has been made to avoid assigning GO terms to PDB chains where some terms might only be correct for the corresponding whole protein.

· UniProt GOA Proteome Sets
UniProt non-redundant proteome sets are collections of UniProt records that define complete non-redundant proteomes for each species whose genome has been completely sequenced and is in the public domain. In January 2005 we were pleased to introduce GO annotation to these proteome sets. In the last release 241 proteome sets had GO annotation. 

See: http://www.ebi.ac.uk/GOA/proteomes.html
· Meetings & Presentations 
Evelyn Camon: Will do a seminar at Birbeck College, London on GOA (May 2005). Will do a GOA presentation at the 1st International Conference of the Brazilian Association for Bioinformatics and Computational Biology (October 2005),  http://cromatina.icb.ufmg.br/xmeeting.htm.

Emily Dimmer: Will attend and present GOA at HUGO Conference, Kyoto, Japan (April 2005). Will do GO tutorial in Purdue University, Indiana,USA (May 2005). During Evelyn’s maternity leave Emily also presented GOA at EBI to ‘Johnson & Johnson’.

Vivian Lee: Has just returned from Japan where she gave a presentation on GOA at the International Symposium: e-BIOLOGY INITIATIVE as well as at the University of Tokyo.

.
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