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Overview

 What is SO?
* More-biologically-motivated relations
* Alignment with RO and topological

(o gagqg
] t tgaacaattacaa
1atg 1Cg tttaactatacacca .
it 1agccgttictacaaceq I t
1Cgacaatgrciticea re a IOnS
t t tcccggcecaa
1 attttcatata

* Alignment with BFO: ontology curation
experiments

* Open discussion



What is SO?7 (1)

The Sequence Ontology organizes the
kinds of, parts of and properties of
biological sequence.

It deals with universal types.

The instances may be DNA molecules,
RNA molecules or polypeptides.



ItQtCttttctacaaaattttcatatas
jgccaaacaataagats
tactgeca

tatagaqtttca a:_m:

1tgcagctaataatgcaggcictgtas
taaggcaactccccataac
1atactattaacggcaataataataas

tattaacaatagagcagat
satccagtaaacggatat
cgaccatggaaggatge
ccaaagagq
tccgectgaacaattacaa
jactttaactatacacca
“aaaattttcatata-
aataagat-
- : atactgeca
1tgcagctaataatgcaggeicigtas
ta tccccataac

ataataataat

tattaacaatagagcagat -
caatccagtaaacggatas
cgacca aaggatgt -

gccaaagagg
cgcccctccgoctgaacaatiacas
jactttaactatacacea
jtttctacaaceq
gtcueecta
ataagtcccggecaa
aattttcatata-
aataagat-

atactgecca

ctaataatgcaggctctgtat [Term]

L id: S0:0000078

ataataataat ] ) )

\atagagcagat name: polycistronic transcript

agtaaacggatat . . N . . . " .

—- def: "A transcript that is polycistronic." [SO:xp]
acgccaaagagg intersection of: S0:0000673 ! transcript

cgcccctccgoctgaacaatiacas -

ggactttaactatacacea intersection of: has quality S0:0000880 ! Polycistronic

SO has been a pioneer in computable (cross-product) definitions of terms.

cltaaggca

1atactattaac

cccqgeead We are not restricted to dependent continuants for our differentiae:

aattttcatata-
aataagats
atactgeca [Term]
aggctctgtat

tccccataac id: S0:0000111

ataataataat .
. name: transposable element_gene

cagtaaacggatas def: "A gene encoded within a transposable element. For example gag, int,

,1H‘153&“ﬂf$ﬁ2% env and pol are the transposable element genes of the TY element in

cgcccctccgectgaacaatiacas yeaSt . " [SO : ke]
- mnﬁxggizg intersection of: S0:0000704 ! gene
gacaatgtetttteta intersection of: part of S0:0000101 ! transposable element
tcccggecaa - - -
aattttcatata-
caataagats
: atactgeca
atacaactaataatacaaactciaran




caaagagg
aacaattacaa

1actatacacca
t cat aagccgttictacaaceq

1Cga atgrcueecea
ttttcatataagtcccggceas

jattttcatata-

1gtcce £ 1dacaataagat

itagaqtet tggaatac '.7]:'{.‘1
1Caact taatacaaactciaras

Relations: the original set
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Relations: a second attempt
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tacaaaattttcatata-
caaacaataagats
G ctgeca
ctgtat
aggcaacticcccataac

aactatacacca
attttcatata-
caaacaataagats

t aatactgcca
tctgtat
ccataac
ataat
cagat

Relations: work in progress

agccgtttctacaaceq E— Relations

1actatacacca

— adjacent_to
ctacaasatti — disjoint from transitive symmetric reflexive  antisymmetric
ceaaae aagat- —— encodes disjoint - + - -
1ag E— evidence_for_feature adjacent_to - - + -
1gct 4+— complete_evidence_for_feature equal + - + +
4+—partial_evidence_for_feature inside + - - N
- g \at e — has_part contains + - - -
e e —— has_quality covers - - - -
1ac E— homologous_to covered by + - - -
tcctcact 4+—non_functional_homolog_of overlaps - - - -
jecect 1attacaa 4+—orthologous_to
jtaacggactitaaclatacasy 4— paralogous_to
— inverse of 5. contains
e : —is_a == |
tacaaaattttcatata- —overlaps 1-B--1
ccaaacaataagats —— part_of Feature A contains feature B if A and B share interior sequence b
tagagtttcaagtg actgcea —— processed of A's boundary coincides with B's interior.

tctgtat — regulates

1taac L.
e 2 ——similar_to 6. covers
ittaacaatagageagat — transcribed_from |--A--|
tccagtaaacggatat — translation_of |==i=—== |

Feature A covers feature B if both share a common boundary and in

gatgt —— union of

“aaagagg —— variant_of
caattacaa B

ctatacacca

See working_draft.obo on CVS:

ccaa

Joccaaacaatanghl http://song.cvs.sourceforge.net/song/ontology




Relations: homology

name: directly descends from

def: “F directly descends from F"iff there
are O, O" such that O and O" are organisms, F
and F" are features, O" is a parent of O and F
has been copied from F".”

name: homologous_to

def: "A feature F is homologous to another feature
F'if F descends from F"andF
descends from F"."



cgcccctecgectge

tttctacaaaattitcatata=

jgccaaacaataagat
jagtttcaagt rrgrca
taataatg jgctctgtat
taaqgq tccccataac

att aataataat

itagagcagat

aaagagg
3 aattacaa
tttaactatacacca

ctgeca
tctgtat
taaggcaactccccataac
attaacggcaataataataat
ttaacaatagagcagat
acaatccagtaaacggatat

tgaaagcgace: aaggatgt
gtcctca ccaaagagqg
jcccctecg caattacaa

tgtaacggactitaactatacacon

tcgcatcagaagccgtttctacaaces

acgacaatglcrtrcea
attttcatataagtcccgaecas
tctacaaaattttcatata-

jccaaacaataagats
ctgceca
jgctctgtat

Claaggcaactccccataac
tattaacqggcaataataataat
ctattaacaatagagcagat
1caatccagtaaacggatas

ctaataatgcs

caaccg
gtcueecta

té qtcccggecaa
ctacaaaattttcatata-
itaagat-
tactgcea
tctgtat
taaggcaactccccataac
ictattaacggcaataataataat
acaatagagcagat

cCcaaac

ctaataatc

1caatccagtaaacggatas
1gcgaccatggaaggatae
cgtcctcactacgccaaagagy

caattacaa

tgtaacggactitaactatacacos

catcagaagccgtttctacaaces

tttctacaaaattttcatatas
jccaaacaataagats

Alignment with RO

We are making sure all relations operate in the all-some direction.

This involves, for example, replacing part of with has part where
appropriate.

[Term]

id: S0:0001250

name: fingerprint map

def: "A fingerprint map is a physical map composed of
restriction fragments." [SO:ke]

[...]

is a: S0:0001249 ! fragment assembly

relationship: has part S0:0000412 ! restriction fragment



~ Alignment with BFO (1)

Currently: sequence feature terms

in SO are related to | S A
gectactaaggcaacicecet sequence attribute termsin .

SO by the has quality relation. 0 auality

catee E1 46 realizable_entity
1]-@.4 .l, .. . . +—6) disposition
This is not compatible with BFO! «— function
. 4+ role
tec . . E <46 independent_continuant
]" ] AI m : to CIaSSIfy the . ‘—o spatiaLregion
sequence attribute termsin - -
| SO according to the classes in
2 BFO.

acgacaatgtcrreteea
Jtcccggccaa




Alignment with BFO (2)

Iterative procedure:

« Two annotators
« Select 30 attributes randomly

« Assign each term into a category (quality, disposition, role,
function) without consulting the other annotator

« Add justification
« Calculate agreement adjusted for chance (the kappa statistic)
« Discuss and modify guidelines

 Repeat



Alignment with BFO (3)

Outcomes (after three rounds):

* Tentative, sequence-specific definitions of
BFO classes in working_draft.obo.

* However, we still have poor agreement:
93% (k=0.42)on Qvs. D vs. Rvs. F.
/7% (k = 0.46) on Q vs. realizable entity

 More work on definitions needed!

Q = quality, D = disposition, R = role, F = function



r;;rcnrr(‘m(aaaattttcatata:

agtcccggccaaacaataagates
agtttcaagtggaatactge

jctaataatgcaggctctgtan

; ttaacggcaataataataats
ccaatactattaacaatagagcagas
t atccagtaaacggata
a: lh]ddar c.qar_ca(ggaaggatg
C tcctcactacgecaaagagos
( cccteccgectgaacaattas
aatgtaacggactttaactatacacos
tgtcttttctacaaaattticatatas
cggccaaacaataagats
jagtttcaagtggaatactgees
gctaataatgcaggctetgtat
ctaaggcaactecccataas
ttaacggcaataataataat
C \utummatagagcaga {
aaacaatccagtaaacggatat
gaaagcgaccatggaagga -1
ccgtectcactacgecaaagans
ctccgectgaacaattacaal
taa actttaactatacacca
catcagaagccgtttctacas ]
caagcaggtacgacaatgterreee
caaaattttcatataagtcccaacaas
tgtcttttctac aaaattttcatata
ac 11-.1&.1qcca‘|acaataaga
jagtttcaagtggaatactas
gctaataatgcaggetctgtat
aaggcaactccccataac
t ttaacggcaataataataat
Caatactattaacaatagagcaga

Any questions?

| L)dccatggaagga'
tacgccaaagag
rxcchr_tgaacaatta az
aacggactttaactatacaces
agaagccgtttctacaaced
amdcaatgtcttttc :

gtcttttctac aaaanttcatata
cggccaaacaataagats
tat tttcaagtggaatactgees
jctaataatgcaggctetgtat
\aggcaactecccataae

t tta atqqcaataataata"
gccaatactattaacaatagagcacas
ccagtaaacggatas
cgaccatggaagga -‘
“gtcctcactacgecaaagagg
ccectecgectgaacaattacasl
gtaacggactttaactatacaccsl
catcagaagccgtttctacaaces
caagcaggtacgacaatgterreee a
Caaaattttcatataagtcccaaeeas
1'::1T(TTTI’(T.'11‘aaaa‘ttt(atafl_:
agtcccggccaaacaataagats
tttcaagtggaatactgees
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- actual agreement — chance agreement

1 — chance agreement

Widely-used in computational linguistics, psychology, clinical
medicine and social sciences to adjust for chance agreement
between human annotators. Always lower than or equal to
percentage agreement.

K = 1 indicates perfect agreement.

k = 0 indicates agreement no better than if people were selecting
categories at random.

k = 0.67 is a lower bound for “acceptable” agreement.



