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• Manual annotation and automatic predictions 

• UniProt-GOA curation and the CAFA challenge 

• Annotation of exosome proteins and preliminary analysis 

Overview 



Manual GO annotation and predictions 

are both valuable 

Manual Predicted 

Effort Time-consuming Fast 

Coverage Low High 

Descriptiveness Detailed, context General, no context 



whose sole source of GO annotation  

is from predictive methods 

June 2014 

Compared with 
271,000 proteins 

3,000 taxa 

that have manual annotation 

Effort and Coverage 

45 million proteins 

468,000 taxa 



Descriptiveness 

• Manual annotation usually more descriptive than predictions 

Cellular Component annotation for human Immunoglobulin J chain 

Cell and anatomy context 



Process and Function annotation for human Histone H2A.Z 

Descriptiveness 

Target of regulation of transcription 

Ensembl:ENSG00000110092 



• Expert biocurators interpret text 

PMID:19633671 

Aim: To determine the distribution of different combinations of histone variants 

We carried out individual or sequential immunopurification followed by high 

throughput Solexa sequencing…We first investigated the distribution of histone 

variants around genomic Transcription Start Sites…The data show that H3.3, 

H2A.Z, and H3.3/H2A.Z NCPs are selectively enriched at TSSs of active genes 

(Fig. 1a-c).  

From this an experienced biocurator is able to annotate Histones H2A.Z and H3.3 to  

GO:0000979 RNA polymerase II core promoter sequence-specific DNA binding 

 
Def: Interacting selectively and non-covalently with the regulatory region composed of the 

transcription start site and binding sites for transcription factors of the RNA polymerase II basal 

transcription machinery.  

Manual GO annotation 



Manual GO annotation 

• Can be used to inform predictions 

Chicken FOXI1 

Human FOXI1 



• Validation of predictions relies on manual annotation 

• Arrangement with CAFA organisers to do manual annotation  

 on a subset of CAFA targets 

• Subset chosen from human CAFA targets that overlap with 

UniProt exosome curation project 

UniProt-GOA and the CAFA challenge 

June 2013 Jan 2014 June 2014 

Curation started Curation ended Annotations made public 

CAFA submission deadline 



Summary of Curation 



Clotilde Théry http://www.the-scientist.com/?articles.view/articleNo/30793/title/Exosome-Explosion/ 

“These small membrane vesicles do 

much more than clean up a cell’s trash—

they also carry signals to distant parts of 

the body, where they can impact multiple 

dimensions of cellular life.” 

Exosomes 



What is an exosome? 

GO:0070062 extracellular vesicular exosome 

A membrane-bounded vesicle that is released into the extracellular region 

by fusion of the limiting endosomal membrane of a multivesicular body with 

the plasma membrane 

• Small (<150nm) vesicles secreted by a wide range of cell types 

• Formed inside the cell in multivesicular endosomes 

• Pick up bits of cytoplasm and its contents into vesicles 

• Vesicles fuse with plasma membrane and release their contents 

What do they do? 

• Intercellular signaling involved in immune response 

• Intercellular transfer of genetic information 

• Transfer of cell-killing molecules, e.g. Fas 

• Communication within nervous system 

• Can potentially be used for therapy in non-operable cancer 



• Placenta 

• Dendritic cells 

• Cancer cells 

• Macrophages 

• Lymphocytes 

• Neural cells 

• Epithelial cells 

• Muscle cells 

• Stem cells 

Exosomes are secreted by a  

variety of cells/tissues 

Gwen V. Childs, www.cytochemistry.net 

http://cellular-immunity.blogspot.co.uk 

Dr. Triche National Cancer Institute 

Credit: Gerry Shaw/Wikimedia Commons 



Exosome origins as captured in GO annotation extensions 

trabecular meshwork cell | eye 

placenta  

B cell | bone marrow 

basophil cell | anterior pituitary  

glomerular visceral epithelial cell | 

kidney 

urine 

parotid gland  

© 2014 ClipArt Best 



Subgroups of exosome protein list 

Intracellular transport/signalling 

annexins, GTPases, integrins 

Immune-related 

complement, HLAs,  

immunoglobulins, interleukins 

© Laboratory of Membrane Trafficking, Signaling and Proliferation 

Nature Reviews Immunology 4, 211-222  



Apoptosis  

13-3-3s, BAX, galectins,  

tumor necrosis factors 

Exosome structure  

tubulins, actins 

Danton H. O'Day, © 2012 

Front. Physiol., 03 May 2012 

Subgroups of exosome protein list 



Removing 

insignificant words 

Original  (all 

annotations) 

Shortened 

terms (all 

annotations) 

Keywords + 

key phrases 

Modified 

keywords + 

key phrases 

Parent GO 

terms 

Word/phrase 

counting 

Removing common 

biological terms, 

e.g. cell 

Create the clusters 

of all annotations 

containing certain 

keywords/key 

phrases → find the 

parental term  

Analysis of Biological Processes  

in Exosomes 



Exosomes provide an alternative way for antigen 

processing and presentation  

• Stability 

• Mobility (fast response) 

• Small size (easy infiltration) 

• Large quantity (better presentation) 
 

http://www.ncats.nih.gov/research/reengineering/exrna/projects/therapy/therapy.html 



• Further curation and analysis on exosome proteins 

• Engage wet-lab researchers/exosome experts 

• Compare our annotations with predictions from 

competing algorithms from the CAFA challenge 

• Hoping to get funding for another dedicated curation 

effort for future CAFA challenges 

Future work 
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