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The UniProt consortium

Nature Precedings : doi:10.1038/npre.2010.5247.1 : Posted 12 Nov 2010

The mission of UniProt is to provide the scientific community with a
comprehensive, high-quality and freely accessible resource of
protein sequence and functional information.
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What? UniProtKB annotation content

l..Ianrn;t._: > UniF rotk B Downloads - Contact - Docurrertation’Help
Search Blast* Align Fetrigwe IO Mapping*
Search in Query
| Protein Knowledgebase (UniProtkB) » Search | Clsar | Fields»
Q16719 (K NU_HUMAN) 7 Reviewed, UniProtkB/Swiss-Prat Cortribute

= Sendfeedback

Last modified Octoherd, 2010, Version 84, [3 Histony... e R (0} o add your o

. & Clusters with 100%, 80%, 50% idertity]  Documents (7) | | Third-party data text |l [ rdfiml | off Jfasta

Names - Atributes - General annotation - Omtolegies - Sequence annotation - Sequences - References - Cross-refs - Enfry info -

Documents

Names and origin

Frotein names Recommenciad name;
Kynureninase
EC=371.3
Altemative namesl:
L-kynurenine fydmolase

GEne names Marme KYNU

Qrganism Homo sapiens (Human) [Complete proteome]

Taxonatmic identifier 9E06 [MCE

Taxonormic lineage Eukarota » M etazoa = Chordata = Craniata = Wertehrata » Euteleostomi » Mammalia : Edthena » Euarchontoglires »
Prirates = Haplarrhini = Catarrhini > Hominidae = Homo
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What? UniProtKB annotation content

General annotation (Comments)

Function Catalyzes the cleavade of L-kynurening (L-kym and L-3-hy drosyky urenine (- 30HEy minto antbranilic acid (447 and
Fhydrowyanthranilic acid (3-0HAA), respectively. Has a preference for the L-3-tydroy farim. Also has cysteine-
conjunate-heta-ase activity,

Cataltic activity L-kynurening + H20 = anthranilate + L-alanine. | Fef 1 1 Ref2 | Reff 1| Ref?
L-3-hydrosy kynurenine + Ha O = Fhydrosyarnthranilate + L-alanine. | Fef ] 1 Fef? | Ref6 [ Ref.7
Cofactor Pyridaxal phosphate.
Erzyme regulation [Mhibited by o-methosyberzoylalanine (OMBAY. [ Eef 1 1 BEef2
P athnay Aminracid degradation; L-kynurenine degradation; L-alanine and anthranilate from L-kynurenine: step 101,

Cofactor hiosyrthesis; MA D+ biosynthesis, quinolinate from L-kynurenine: step 203,

Subunit structure Hormdirmer. | Ref 7

Subcellular lacation Cytoplasm Fef 1 .

Tissue specificity Expressed in alltizsues tested (heart, brain placenta, lung, liver, skeletal muscle, kidney and pancreas). Highest
levels found in placenta, liver and lung. Expressedin all brainregions. | Ref1 | Fef2

[nduction Mcreased levels in several cerebral and systemic inflammatory conditions. [ Fef.1 [ Bef2?

Iwolement in disease Defects in kMU may be a cause of hwdraxykyrnureninuia [ 2368000, also known as kynureninase deficiency,

Hydrosykynureninuia is characterized by uinarny excretion of large amournts of ky nurenine, 3-by drossylky nurenine and
sarthurenic acid. This suggests a block inthe comversian of kynurenine and 3-ty drasyky nurenine ta anthranilate and
Fhydrowyanthranilate, respectively, which leads to impaired niacin biosynthesis, Hydroxykynureninaria can be
associated with psy chomotar retardation and noreprogressive encephalopathy. [ Fef a

Sequence similarties Belongs to the kynureninase famiby.

Caution tt has been reparted that this ereyvime possesses no measurable activity against L-kynurenine and is subject to

inhikition by both kynurening and D-kynorenine at pH .9 { Ref 6 D

Nature Precedings : doi:10.1038/npre.2010.5247.1 : Posted 12 Nov 2010

Biophy sicochemical prapedies Kinetic parameters:

Automatic Annotation in UniProtKB - Biocuration 2010



What? UniProtKB annotation content

Ontologies
o
—
o
‘;‘ Keyworids
§ Biological process Pyridine nucleotide hinsynthesis
[qV}
— Cellular compaonert Cytoplasm
©
% Coding sequence diversity Fokmomhism
[e]
o Dizease Diseaze mutation
: Ligand Pyridoal phosphate
§ Malecular function Hydrolasze
g} PTH Acetylation
?5 Technicalterm 30-structure
5 Complete proteome
c
I
8 Gene Ontology (GO)
3 Biclogical process MO biosyrthetic process
"‘;5 Inferred from electronic annotation. Source: Inter
© anthranilate metabolic process
a Inferred from direct assay ( Fef 6 ). Source: UniProtkB
'-cE: guinalinate hiosynthetic process
§ Inferred from direct assay. Source: UniProtkB
a response to interferom-gamima
% [rfemed from direct assay. Source: UniProtk B
§ response to vitamin BE
Inferred from mstant phenotype. S ource: UniProtkB
Cellular component cytosol

Inferred finrm direet assay Snoree LniProtklH
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What? UniProtKB annotation content

Sequence annotation (Features)

o Featura key Fositionis) | Length | Description Graphical wiew Feature idertifiar
<
B Moelecule processing
b
N L1 Chain 1 — 465 465  Kynureninase PG 00002 8657
©
(]
‘g Reqgions
o
- Region 165 —168 4 Pyridoxal phosphate hinding
5
) Sites
=
8 Binding site 137 1 Pyridoxal phosphate; wia amide nitrogen’ By Similarih_.rfl ‘
GE’_ Binding site 138 1 Pyridoxal phosphate ’
c 1
% Binding site 2460 1 Pyridoxal phosphate '
S’! Binding site 243 1 Pyridoxal phosphate y
g Binding site 274a 1 Pyridoxal phosphate ’
o
© Binding site 04 1 Pyridoxal phosphate
g, Binding site 333 1 Pyridoxal phosphate
é
8 Amino acid modifications
a
) Modified residue 1 1 heacetylmethioning | By similarity
=}
g mModified residue 2Th 1 ME-ipyridoxal phosphateilysine ’

N atural variations

Maturalvariant 188 1 R — G [dbShPrs2304704] ‘ WAR_ 0449724

=
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What? Annotation propagation in UniProtKB

o
i RecName Yes KW Yes
g AltName Yes GO Yes
E Function Yes Regions of interest Yes
S Catalytic activity Yes Active site Yes
=

Ei - Pathway Yes _ | Ligand-binding Yes
§ '% Stibunit = '% Processing Yes
2 g Subcellular location Yes g E— Ve
é c_cz Disease No g Ambiguities No
E % Eﬁfﬁgfﬁg No % Conflicts No
% © Polymorphism No " | Natural variants No
) Alternative products No Isoforms No
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Why? Data increase in UniProtkB
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How? Automatic annotation in UniProtKB/TrEMBL

* Based on annotation rules
* Rules are linked to specific signatures - InterPro

e Annotation rules have
e annotations
e conditions

* Rules are tested and validated against UniProtKB/Swiss-Prot

* Rules and annotations are updated each UniProtKB release

Nature Precedings : doi:10.1038/npre.2010.5247.1 : Posted 12 Nov 2010
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How? Automatic annotation in UniProtkKB

Rule . :
m

SAAS (Spearmint) automatic InterPro comments, KW all taxa

protein names,

RuleBase manual InterPro comments, KW all taxa
protein names,
UniRule Pslﬁenr%rlgil manual PIRSF* comments, all taxa
S features, KW
HAMAP manual HAMAP* : Bacteria
features, KW, lasti
GO plastids

Nature Precedings : doi:10.1038/npre.2010.5247.1 : Posted 12 Nov 2010

* Signatures produced by UniProt consortium members and submitted to InterPro
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How? Automatic annotation in UniProtkKB

Rule
m

automatic InterPro comments, KW all taxa

protein names,
comments,

features, KW,
GO terms

UniRules manual InterPro* all taxa

Nature Precedings : doi:10.1038/npre.2010.5247.1 : Posted 12 Nov 2010

* Flexibility to create custom signatures for InterPro as required
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How? Automatic annotation in UniProtKB

I SAAS

UniRules -
RuleBase
PIR
HAMAP

Integration -
e UniProtKB

Match data

Rule '
propagation _
\module

Automatic Annotation in UniProtKB - Biocuration 2010
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How? SAAS — C4.5 algorithm

L e e

N

>

> Prosite Pfam :

Z

N PS00847 PFO1493  Mammalia FAD

©

% Q9ZN27 - yes - yes

~ Q9JI00 - - yes -

g Q9ZL14 yes : - -

g QINYQ3 - - yes -

S QOUIMS ; ; yes -

Q.

% QINYQ2 - - yes -

o

5 Q43155 - yes - yes

'.é Q9TOP4 - yes - yes

é)) Q9wWuU19 - - yes -

£

[}

o

o . .
o * Ateach node of the tree, C4.5 chooses one attribute of the entries that most
2 effectively splits them into subsets enriched in the desired annotation.
z

* The split criterion used by C4.5 is based on Shannon entropy.
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How? SAAS — C4.5 algorithm

L e e
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°
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o
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How? SAAS — validation

* 4-fold cross validation is performed on UniProtKB/Swiss-Prot — true
and false positives are measured on this training/test set

* Performance on UniProtKB/TrEMBL is estimated using a standard
Bernoulli-process based method, assuming a normal distribution:

(1 + z%/N)
f - observed success rate p - estimated success rate
N - number of predictions Z - confidence limit

* Only SAAS rules with 99% or greater estimated confidence generate
annotation. Rules are produced and validated each release.

Nature Precedings : doi:10.1038/npre.2010.5247.1 : Posted 12 Nov 2010
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How? Automatic annotation in UniProtKB

I SAAS

UniRules -
RuleBase
PIR
HAMAP

Integration -
e UniProtKB

Match data

Rule '
propagation _
\module
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Nature Precedings : doi:10.1038/npre.2010.5247.1 : Posted 12 Nov 2010

How - UniRules

Rules of varying complexity: annotation varies from simple KW
attribution to complete annotation as for UniProtKB/Swiss-Prot

Curation:
* From SAAS rules as input

" From UniProtKB/Swiss-Prot annotation and InterPro match data,
taxonomy information — continuously reported to curators

* From literature based curation of characterized families - with the
possibility to create new signatures for specific functional groups

Validation: rules are continuously monitored — validation on
UniProtKB/Swiss-Prot — 97% confidence

Automatic Annotation in UniProtKB - Biocuration 2010




How? UniRule — rule complexity (HAMAP)

Propagated annotation

Identifier, protein and gene names

Identifier 1DI

Protein RecName: Full=Isopentenyl-diphosphate Delta-isomerase;
name Short=IPP isomerase;
EC=5.3.3.2;

Comments
FUNCTION: Catalyzes the 1,3-allylic rearrangement of the homoallylic substrate isopentenyl (IPP) to its highly electropt
allylic isomer, dimethylallyl diphosphate (DMAPP) (By similarity).
CATALYTIC ACTIVITY: Isopentenyl diphosphate = dimethylallyl diphosphate.

case <FTGroup:1>
COFACTOR: Binds 1 manganese ion per subunit (By similarity).
end case

case <Property:PHOTOSYN>
PATHWAY: Porphyrin biosynthesis; chlorophyll biosynthesis.
end case

From: IDI_ECOLI (Q46822)

Nature Precedings : doi:10.1038/npre.2010.5247.1 : Posted 12 Nov 2010

Key From To Description Condition FTGroup

RCT ZITE 67 67 By similarity C

ACT STITE 116 116 By similarity E

METAL zZ5 25 Manganese (By H 1
similarity)

METAL 32 32 Manganese (By H 1
similarity)

METAL 69 69 Manganese (By H 1

similarity)
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How? UniRule — curator tool

EMBL-EBI 3:° 32 sEé'Fg Al Databases ~ | Enter Text Here Go o feedback

. Tools | EBI Groups | Training | Industry | About Us | Help site Index [ S
= UniProt Horme 4l cei > Databases > Databases > UniProt > UNIRULE
= LniProtWehsite ﬂ )
= About UniProt Y RUD037TT | [ Search! | 9 Login

= Searches/ Tools
- UNIRULE = v o
: = 4 5=] 0
s UniProtlAp Q g “-—')
CBearchTools View rule statistics _Edit this rule _Copy this rule

- Test Search [SRE]

o

|

o

N

>

(=]

Z

N

—

°

(]

9

173}

[e]

o

B

N~

<

a i s ~\

g ¢ "UniProt Text Search Rule Information Conditions Actions s Flat File Relationships
| Blast |

o : )

N “lseful Toalssf Links

GE)_ = UniSave

£ = Submissions Warsion  0.93 Old rule num Related
R = Downloads Creatar  john D

S = Docurmentation Created  2004-05-04 DC  Protein - Template
QS = Publications Updatar  mindi NETEE

© " Feople Updated  2010-07-06 size

© = Help

;/; Fack IntarPro Fusion Mtar

g Status  Apply Fusion Cter DUEGEE
g

O Flasmid
] Comments

[a

o GO
=1

2

]

z Rule Stats 4

Confidence 98.72%
Error Rate 2.13%

Terms of Lse ¢« EBIFunding ¢ Contact EBl ¢ & European Bioinformatics Institute 2010, EBI is an Qutstation of the Edropean Molecular Biology Laboratory.
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How? UniRule — curator tool

EMBL-EBI 2:* 3; s‘é‘;& Al Databases ~ | Enter Text Here Go o feedtack

Databases | Tools | EBI Groups | Training | Industry | Ahout s | Help Site Index [

= UniProt Horme 4l Eoi > Databases > Databases > UniPrat > UNIRULE

= UniProtWehsite ﬂ )
= About UniProt B RUo03777 | [ Search! | i Login

= Searches/ Tools

— UNIRULE @ '3 B O

S UniProtAR — i —
-BearchiTools Viesy rule statistics  Editthis rule  SOoRy this rule
~Text Search [SRE]

E"UniF'rDt Text Search Rule Infarmation Conditions Actions | Triggers Flat File Relationships
Blast
“Useful Tools/ Links

= UniSave InterPro Id

® Submissions IPROOZE1G
= Downloads IPEO04803
= Documentation
= Puhlications

= People

= Help

Nature Precedings : doi:10.1038/npre.2010.5247.1 : Posted 12 Nov 2010

Terms of Use : EBIFunding ¢ Contact EBI ¢ @ Edropean Bioinformatics Institute 2010, EBI is an Cutstation of the European Molecular Biolooy Laboratory.
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How? UniRule — curator tool

EMBL-EBI ::. SE!BG-FE All Databases ~ | Enter Text Here Go o feadback

| Toals | EBI Groups | Training | Industry | About Lls | Help site Index [

= UniProt Home Al b > Databases > Databases > UniPrat > UNIRULE
= LiniProtWehszite

= About UniFrot B cunoarTe [ Search | i Login

= Searchesi Tools

— UNIRULE @ U ‘E?) O

slniProtAR] — — —
i st it thi Capy this rule
SearchiTools Wiew rdle statistics  Edit this rule oy
o Teut Search [SRE]
o UniProt Text Search Rule Infarmation Conditions | Actions ingers Flat File Relationships
Blast
“Useful Tools! Links
= LniSave ype  Annotation Mote
= Submissions DEEC 242729
= Downlaads DEPM Queuine tRNA-ribosyltransferase
= Documentation COFU Exchanges the guanine residue with 7-aminomethyl-T-deazaguanine in tRMNAS with SN anticodons dRMNA-AsSp, -Asn, -His and

= Fuhlications -Tyry, After this exchange, a cyclopentendiol moiety i attached to the Y-aminomethyl group of 7-deazaguanine, resulting in the
= Peaple hypermodified nucleoside quenosine (23 (7-(0(4 5-cis-dihydrogy- 2-cyelopenten-1-yhaminaimethyl)- 7-deazraguanasing)

= Help CCCA [tRMA-guanine + gqueuine = [tRMA-guedine + guanineg
CCCO Binds 1 zinc ion per subunit
CCS| Belongs to the gqueuine tRMNA-ribosylitransferase family
SPKW Transferase
SPRW Zinc
SPKW Glycosyltransferase
SPRWA tRMA processing
SPKW Queuosine biosynthesis

Nature Precedings : doi:10.1038/npre.2010.5247.1 : Posted 12 Nov 2010

Terms of Use ¢ EBIFunding : Contact EBI ¢ @ Edropean Bioinformatics Institute 2010 EBI is an Qutstation of the Eurapean Molecular Biology Labaratary.
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How? UniRule — curator tool
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How? UniRule — curator tool
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E"Searchﬂ'auls Re-run statistics  Wiew rule  Editrule  Add rule
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- UniProt Text Search
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“Useful Tools/ Links
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= Submissions
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= Downloads
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How? UniRule — output

» UniProtkB Downloads - Contact - DocumentationiHelp
Search Blast * Align Fetrigye IO Mapping *
Search in Query
| Pratein Knowledgebase (UniPratkE) ~ | Search || Clear | Fields »
Q54E51 (Q84E51_DICDN ~ Unreviewed, UniProtkBETrEMEL r Contribute

L7 Send feedback

Last modified August 10, 2010, Wersion 445, f:j History .. & Read comments (0) or add your cwn

. Clugters with 100%, 90%, 50% identity | || Third-party data

Names - Attributes - General annotation - Ontologies - Sequences - References - Crossrefs - Entry info

Names and origin

Frotein names Recamimehced hame!
Clueuine tRMA-ribosyransferase | FuleBaze RUODE7TT T
EC=24229 RuleBase RUDOZTT VO

G ene names Mame: aqtrt1 [ EMBL EALETS22
ORF Mames:DOB_0184073 DDB_GO291802 EMBL EALET522.1

Nature Precedings : doi:10.1038/npre.2010.5247.1 : Posted 12 Nov 2010

Crganism Dictyostelium discoidewum {(Slime maold) [Conplete proteams]
Taxonomic identifier 44639 [MCH]
Taxonomic lineage Eukaryota » Amoehozoa » Mycetozoa = Dictyostelida = Dictyostelium
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How? UniRule — output

General annotation {(Comments)

F unction

Cataltic actiity
Cofactor
Seguence similarties

Cawution

Ontolagies

Keywords

Binlogical process

Ligand

M alecular functian

Technical term

Exchangesthe guanine residue with T-aminomethyl-7-deazaguanine in tRMNAS with GUR anticodans dRMA-AsSp, -Ash, -His

and -Ty ). After this exchandge, a cyclopentendiol moiety is attached to the T-aminomethy| group of T-deazaguanine, resuliting

in the by permodified nucleoside gueuasine (0 (7- 0004, & cis-diby drosy- 2 ey clopenters -y Daminomethy - T- deazaguanosing)
By similarity ). | RuleBase RLOO3Y Y0

[tRRA]-guanine + guedine = [tRMNA]-guedine + guanine. | FuleBase RUO0E7 770
Binds 1 zinc ion per subunit | By similarity |0 BuleBase RUOOE7 TR0
Belongsto the queuine tRMA-ribosyltransferase family. | RuleBase RUOOIT 770

The sequence shown here is derived from an EMBL GenBank/DDBJ whole gename shotgun OGS entry which is preliminan
data.

Clueuosine biosyrthesis | FuleBase BEUOODET T 00
tRMA processing | FuleBase RUDDST IO

Zinc { RuleBase RUOOD3TT ™0

Glycosylitransferase | RuleBase RLUOODETT 7O
Transferase

Corrplete proteorme
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How? UniRule — output

o
—

&

g D Unreview ed, UniProtKBITrEMBL GS4EST (O54ES1_DICDH}

Z

g Documents

ge]

2 _

8F‘I’Edl¢tl0l‘l$

o . .

; Proteinnare 24,228 Predicted | i )

~ Gueuine tRAA-ribosyftransferase | Fredicted |

§ Commert Bxchanges the guanine residue weith T-arrinormethy F7-deaz aguanine intRRA s with GUN) antic odons (1RMS-Asp, -A 20, -His
g and -Tyry. After this exchange, a cyclopentendiol moiety is sttached to the T-arinomethy | group of 7-desz aguanine, resutting in
8 the ty perrrodified nu_glenside gueuosing (G (7-(((4 A-cis-dity droey - 2-cy e lopenten-1-y [ amino) metby - 7- deazaguanosing) (By
N similarity) | Predicted | )

o [tRMA - guanine + guedine = [tR'Nﬂx]—queuing + guanine | Fredicted |

8‘ Binds 1 zinc ion per subunit (By similarity) | Fredicted | i

% Belongs tothe gueuine tRMA-ribosyiransferase family | Fredicted |

S Keyw ord Transferase ((Predicted )

o Zinc | Predicted | _

- Gly cosy transferase | Predicted |

S R processing | Fredicied | )

" Gueunsine hiosynthesis | Predicted |

o))

£

oS

0]

(&)

o

o

o

=

]

zZ
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How? UniRule — output

Prediction rules

o
—
&
5 D Unreview ed, UniProtKBITrEMBL GS4EST (O54ES1_DICDH}
Z
ﬁ . Docurrents
ge]
2 _
8F‘I’Edl¢tl0l‘l$
o P
; Proteinnare 24,228 Predicted | ) .
~ Gueuine tRRA-ribosylitransferase [ Fredicted )]
§ Commert Bxchanges the guanine residue weith 7-arrinormethy b7 &N, -His
g and - Ty ry. After this exchange, a cyclopentendiol moi resuting in
I the by permmodified nucleoside guedosine (2 (7-(((4 5 msing) (By
o T ~ - =,
N sirmilarity) | Fredcted |
o [tRMA - guanine + guedine = [tR'N-'%]—queuing + guaning
8‘ Binds 1 zinc ion per subunit (By sirrilarity) | Fredicted
g Belongs tothe quedine tRMA-ribosyltransferase farmib
S Keyword Transferase Predictedj
‘9; Zine| Predicted | .
.. G CD . y
= by sw,rrtransf_era!se F'_redlct_ed )
S tRMA processing| Fredicted _ |
s Gleuosine biosynthesis | Predictedj
(7] - .
o Condition:
S PFAM PFO1T02
g |
D- -—
[ Condition:
g TIGRFAMs TIGR00430
zZ
I
Condition:

Taxonomy: Eukaryota

Automatic Annotation in UniProtKB - Biocuration 2010




Nature Precedings : doi:10.1038/npre.2010.5247.1 : Posted 12 Nov 2010

How? Automatic annotation in
UniProtKB/TrEMBL - Summary

*Manual annotation cannot keep pace with current or projected rates of growth of
UniProtKB -> automatic annotation

*SAAS — automatically generated annotation rules for comments, KWs

*UniRule — manually curated annotation rules
* annotation varies from simple KWs to full annotation

* start point can be SAAS rules, InterPro reports, literature-based curation of
protein families

* possibility to create custom signatures -> InterPro

eAutomatic annotation of UniProtKB/TrEMBL is refreshed, and validated, each
UniProtKB release — validation using UniProtKB/Swiss-Prot as reference

*The source of each annotation is indicated - users can access rule logic

Automatic Annotation in UniProtKB - Biocuration 2010



Talk outline

* Introduction

*  What?

What we annotate in UniProtKB, and what we propagate
Why?

Need for automatic annotation in UniProtKB

* How?

Automatic annotation systems for UniProtKB

Nature Precedings : doi:10.1038/npre.2010.5247.1 : Posted 12 Nov 2010
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* Current status and future plans

Automatic Annotation in UniProtKB - Biocuration 2010




Current status - coverage of UniProtKB/TrEMBL

DE FT GN KW
Annotation type

All

o

—
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>

3 35.00
(qV]

—

3
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7 ~ 30.00
o =

- =

N = 25.00 S
S m

o) X

o -—

= © 20.00 E—
& o

(] c

E_ D

5 %5 15.00
:

2 5 10.00
g
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£

©
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o

>
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m UniRule UniRule + SAAS SAAS

UniProt release 2010 10 included annotations from 7767 SAAS rules, 1814 UniRules m
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Current status — coverage of UniProtKB/TrEMBL

35

w
o

]
[4)]
|

]
o
|

—
[4)]
|

% coverage of UniProtKB/TrEMBL
o

[4)]
|

2010_07 2010_08 2010_09 2010_10
UniProtKB release
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m UniRule UniRule+SAAS SAAS
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Future plans

* Complete integration of all existing rules into one unified system

* Improve presentation and access — including prediction server
similar to that currently provided for HAMAP rules

Collaborative exchange of annotations with other groups — to
Improve coverage and quality

Nature Precedings : doi:10.1038/npre.2010.5247.1 : Posted 12 Nov 2010
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Thanks for your attention
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