Thursday am

Preliminary stuff before everyone arrived:

George and Chris:

What does PATO look like ?

Set of attributes. Then each attribute has a set of values.

attribute: size

value: dwarf

discussion about recording a change in length and are there enough PATO terms.

Dave – do it relative to axis i.e. prox->dist, ant->post, etc.

I mentioned that over choice is bamboozling – Chris – some of this not problem, as can computete equivalences, in other cases, good definitions will help.

Barry – for each relevant quality, have one way to say it, ie. Get rid of redundancy.

Barry – talking about measurements, makes sense to me, but not sure I can write it down ! it is part of the discussion about whether you have separate attributes and values or instead have isa relationships ?

e.g. isa instead of att+val

short length is a length

3cm length is a length

problem: don’t want to make infite actual terms for numbered lenghts.

The equivalent att+val would be:

Length has value short

Length has value 3cm

(I think)

Barry says still a problem if have att+val

somthign about a rag bag of things (didn’t understand this, sorry)

Chris – how define values so distinct from attributes

George – advantgae of att+val is that you don’t have to precompute lots of terms you combine the two as you curate and it makes the term then.

Other option (isa), involves modifiers which are kind of like the values in the att+val model.

After tea.

Chris:

Why PATO ?

originally; model organism mutant phenotypes

since then has expanded; evolutionary systematics i.e. annoating phylogenetic trees

clinical uses – OMIM, clinical records

etc.

to define terms in other ontologies

e.g. engineered gene, diploid cell

goal: integrating data

requires rigourous formal definitions in both the ontologies and the annotation schema.

Definitions

· how do we define them

· what are we defining

definitions even more important in PATO than other ontologies.

OBO foundary priniciple: definitions should describe things in reality, not how terms are used

Therefore, Def shuld not use the word ‘describing’

Should there be a policy for defs in PATO ?

Chris showed the current definitions

Barry – wherever value occurs in the term itslef, it gets in the way, not in the language that people use – but this gets back to the whole att+val vs isa thing (I think).

Proposal:gensu-differentia definitions

An S is a G which D

Each def should refine the is_a parent

Single is_a parent

e.g.

binucleate cell def= a cell which has two nuclei

this is about the way you write your definition, a standard linguistic form.

G must be in the ontology – the parent term

D – not have to be in the ontology but nice if could in some cases.

Its refining the parent

Encourages a single isa parent – hard for some ontologies, but should be easy for pATO.

Avoids circularity, helps consistency and conciseness

Disad: awkward phrasing.

-ity suffix “an opacity which” looks odd

allow shortened gerund term

having being doing

to apply this:

remove fake PATO term

how do we define attribtue (also known as the term quality or property)

what a quality is NOT:

not a measurement – instances of qualities exist independently of whether they are being measured

qualities can have zero or more measurements

these are not the names of qualities:

PERCENTAGE

ABNORMAL

HIGH

The above can be applied to qualities but they are not qualities themselves.

PATO represents quality types – they should be defined in terms of capturing the instances that instantiate those types

e.g. the particular cases of redness of a particular eye

Its about that you have to have a thing you can actually see to instantiate something.

Qualities require bearers e.g. a shape only exits cos there’s a thing of that shape sitting in the world that is that shape  – if the eye ceases to exist then the redness ceases too.

Some qualities are relational they relate a bearer with other entities

e.g. sensitivity to

similar to functions

PATO hierarchy

Suzi: qn – need a def for quality – chris – yep, hard but have a list of properties of what a quality is.

Proposal for a new top level division

Spatial quality

- physical objecxt (endurant) is the bearer

e.g. colour, shape,

Spatiotemporal quality

Process is the bearer

e.g. duration, rate

should be easy to divide these up this way.

Subsequent divisions:

· based on granulairity i.e. scale NOT precision (Dave asked about that)

i.e. levels of organisation

 v. important for inferences from molecular level up to organismal level

how do we partiion the levels ?

cell vs. organism

some qualities only make sense at certain levels, others across lots/all levels

so that means you have to have a “cross/granular’ section for the stuff that is at more than one level.

Scale:

Physical

Molecular

Cellular

Organismal

population

+

cross-granular

maybe split out biological vs physico-chemcical

advantages of granular divisions:

ontology more modular

good for annotation – this is the QUALITY of the annotation not actually picking the terms when curating – can use it to make constraints so can’t make an inappropriate annotation

mirrors GO and OBO foundry divisons

easier to find terms – this is actually picking the terms when curating

disad:

the upper levels of an ontology is what the user sees first

terms such as cross-granular quality isn’t v. user friendly

counter-argument

solvable using ontology views – e.g. subsets, slims

relative and absolute

 often qualites come in 3’s:

mass, relative mass, absolute mass

why do we need these – is michaels first version, so maybe we don’t need em,

ACTION ITEM: rename root of PATO+ give it definition

ACTION ITEM: get rid of 2 of the 3 when have: mass, relative mass, absolute mass as are not all necessary – don[t need relative and abolsute

ACTION ITEM: use genus-differentiae wotnot for defintitions – so check existing definitions match this proposal

ACTION ITEM: decide on the top levels of diviosn of heirecahy.

Pato one or two heirarhies ?

Now: 2 – att + val

Chris: should only be one hierrachy

Compromise: it should be possible to automatically convert PATO into a single hierarchy – I think that is for use rather if we decide to keep two hierarcheis as the actual ontologies

Now:

Attribtue: colour



Hue



Variance



sat

Value: colourvalue


hueV



blackV



redV


saturationV

the V link to the attribtue by – I think that the proper ontology name for the relationshup is “range”.

all V should link to a attibribtue qn: George thinks it should be – this is so you know which value goes with which attribtute.

Chris’ suggestion:

(an aside: Original EAV model made on a napkin, Michael was drunk at the time)

Attribtue


Colour



Hue




Black




blue



saturation




dark




pale

all isa links

dave – what if you want “dark blue”

Barry – easily fixed:

Saturation is not a colour, it is part of a colour

Barry – crucial issue, George says AV avoids need to precompute all possible e.g. colour names into the ontology, is this the case and do we want all possible terms – the idea of an ontology is tht it grows as it is used – new terms when needed, but only when they make sense, ie. Don’t just make any term that is thrown at the ontology.

George: two options

1. precompose a set of terms that people can use.

   

If a new term is needed has to be added by PATO

2. allow term to be createed on the fly – chris thinks this is still possible with single hierarchy. Also if there is a precomputed term then you can use that.

Dave and I are both nervous about being able to use either a precomputed combinatorial term or combine two separate ones – presumably because of the redundancy.

Michael – we have to decide;

1. 1 or 2 hierachies

2. issue of  precomputing or computing on the fly is a separate issue.

And these are two separate issues.

Chris – why one hierachy;
practical:

elimiantes redundancy between a + v hierarchy

No clear line between deicidng wheethr A or V

Ontological:

What kind of thing is a ‘value’

Disad:

EAV comonly used system

Two are useful for cross products

Two reflects cognitive and linguistic structures

Chris, switching topic onto :

How many types of shape are there:

Lots !

How do we define them

How do we compare them

Is it worth the effort if we can’t compute on the shape terms ?

 Pm.

Chris

Annotatation using PATO:

Things we would like for anntoation scheme:

Rigour

There is a subset of the scheme that is simple – Erik – this should be action item

The entire scheme is expressive

Rigour – unambiguous mapping to real world entities

Annotaiton
thing = eye

Quality = red

What does this mean ?

Both eyes are red in this one fly instance

At least one eye is red in this one fly instance

All eyes are red in all flies in this experiment

Etc. etc. etc.

Simple subset:

Rationale – MODS have limited resources and need less training, easier to make search engine if have simple scheme etc. etc.

Expressive – what does this mean ?

Rationale:

  May be requried by other people

May be requried for cbio 200 gene list

Will be required in the future

Specifics:

Expressive supserset will be optional

Etc. etc.

Proposed anntoaiton scheme.

EAV/EQ not enough 

Extensions:


Time


Relational qualities

Post-coodination of entity types

Count qualities

Measurements

I am not getting this bit, sorry.

Ah, I think it is how to interprate a EQ phrase by default.

Quantification

E=thoaric bristleQ=long, Equant=80%

Chris is saying the above is expressivity

Its about defining whether you are talking about one individual fly.

OBO internal representation

Time

Relational qualities

Something abut having an E2 term

E=eye,Q=sensitive,E2=red light

Erik suggests saying that the experimental condition is exposure to red light to get around the problem. Moves the problem to a different place.

Michael is arguing that you make new Q terms e.g. red light sensitive, but only make them when a curator needs the term. George is worried about the nubmer of terms, because its every chemical being tested on animals etc.

Oh, no he’s not, he’s saying that you’d have to limit the terms that can be used in E2, e.g. another ontology ??

Has_quality relationship is not PART of PATO, it is the relationhsip that links PATO to e.g. the anatomy term i.e. E

So could have another relationship

More – location to say WHERE the ectopic body part is.

Decision, can’t combine terms from another ontology i.e. another E into PATO which contains the Q things.

BUT have some high level terms, e,g, chemical sensitive, termperature sensitive – so easier for searching these terms in MODs, and also tells you which ontologies to use in E2

We can always change our minds when databases can cope with doing searches across ontologies and we only need “sensitive” and the search can go look up what the E2 is and figure out if it is a drug

Postcoordinating entity types

Something about making cross products of entities

e.g. blood in the head

blood has_location (head)

count qualtiies

wingless

polydactyly

speramtocyte devoid of asters

now; E:wing,Q:absent

proposal:

E=mesothoracic segmetn, Q=missing part, E2=wing

E=spermatocyte, Q=missing part,E2=aster

E=<>,Q=missing part,E2=aster

Discussion of absent as bad ontologically as cant’ have a pehntoype if its not there.

Barrry – lacks may not be IN PATO, but used to link PATO to E terms.

After tea break

Q=supernumerary

Now:

E=finger;Q=supernum

Proposal

E=hand,Q=supernum parts,E2=finger

With count extension

E=hand,Q=supernum parts,E2=finger,Count=6

Discussion about what is the essence of hairy

Now: E=skin,Q=hairy,

But what if didn’t have hairy term in PATO

Could have:

E=skin,Q=excess fine-grained parts,E2=hair

??

discussion of “increased” – can’t say a cell is increased in numebr because a single cell can’t be many

relativity

terms like:

large

increased

context is implicit – strain, species, genus/order

extension to make it explicit:

and also to cope with cmoparing two different genetic backgroudns

E=brain,Q=large,In_comparison_to=<taxon-d>

Comparing genotypes:

E=brain,Q=large,In_comparison_to=<phenotype-id>

Actually no, the above is comparing same genotype but differnet envts, pheno stronger in one.

Requires saving phentoype_id

Ratio and relative to

Size of brain relative to size of skull

E=brain,Q=large,relative_to=skull,in_comparison_to=<axon_id>

Defaults to whole organism.

Measurements are not qualities, but have to be able to cope with measurements in annotaiton

E=tail,Q=length,Measurement=2cm

E=tail,Q=length,Measurement=2cm,in_comparison_to=<individual_id>

Likeness e.g. homeotic transformations

Conditionals


Enviroment


E.g RNAi, chemicals

We should separate conditionals where phenotype only happens in that condition, from cases where a phenotype happened and it just happened to be that environemtn that the experimetns was done in.

Schema elemnts:

Phenotype character:

E

Q

Equanr

E2

Count

Mod

Relative_to

IN_comparison_to

Similar_to

Measurement

Temporal

Conditional??

Most of these elements are optional

After late afternoon tea break.

Barry – discussion of what an ontology is – a map of reality I think.

He says that a+v is information system stuff, not ontology.

Discussion of modifiers which I did not get.

Friday

More on modifiers

Chris.

Some relationships

They are both relation between two Q:

Similar_to

Different_from

And also have E and E2

e.g of how to use it:

the E:tail Q:length (of mouse 1) R:is_increased_wrt the E:tail Q:length [of mouse 2]

thing in () is implicit because it is the genotyep you are putting the statement under

the thing in [] might be implicitly wild type by default in MOD dbs.

the 

Fabian – using Q in differnet way from how talked about it yesterday – talked about “predicate” whatever that means. Fabian says that yesterday the Q was a verb phrase and now it has changed. NOW you have combined the E+Q i.e. “the length o the tail” is now the entity, yesterday only the tail was the E – or maybe I got that wrong.

Much discussion about E+Q

Fabian – yesterday:

E – thing in reality

Q – what we want to say about them

Now the E is also including part of the thing we want to say ??

Much discussion which I didn’t understand.

After coffee

Decision: agreed to have a single hierarchy and just have is_a – Monty says OK, providing can have normal.

A single is_a hierarchy of qualities

Root = quality

There will be is_a children of quality terms, if they are relative qualities e.g. low something/short something, rather than absolute (red, square), th e definition of the relative quality will be structured such that … didn’t get that – something about another quality and the relationship to it.

Generic definition for a relative quality:

is a <quality> which is [increased/decreased] with respect to the <quality> of  an instance of the same entity type.

e.g. low temperature is a temperature that is decreased with respect to the temperature of an instance of the same entity type.

[Could say, instead of “an instance of the same entity type” this “a comparable entity”.]

For absolute qualities, there will be a different definition template.

Annotation syntax will allow you by an E2 statement to declare the entity that it is relative to.

George needs to collapse the 2 hierarchies and given that the definitions of relative things will be in a standard structured form, their definitions can be writen by a script.

[Michael – Barry said yesterday that there should be a formal definition of al the organisms in PATO. Michaels idea: the first time you come to annoate “curly wing”, there is an independent file declaring that in the wild-tyep the wing is flat. i.e. add what the normal thing is.-  just do it as you go along. Erik – isn’t this the job of the anatomy ontology if the definitions are written correctly. Michael – ah, but the definitions are not that tight.

Monte – Barry had the idea at breakfast that the “abnormal” and “normal” should eb relatioships.

Barry – need to distinguish pATO from stuff which is created using PATO. Barry thinks that the statement that a wing is flat belongs in the anatomy ontology. Maybe not in the anaomty definition itself.]

QN: SHOULD we accrue a wild type pheno description as we are curating the mutant ones – something to be thoguht about and decided at a later date.

Dave – qn white eyed fly. For MODS, we write this down BECAUSE white eye is DIFFERENT from w.t., and if we don’t explicitly say its abnormal are we losing info. Michael says its implicit. Suzi – an absolute statement DOES NOT implicitly tell you that white is abnormal. Chris – can be a default that unless otherwise stated, this is a description relative to wild type. Micheal – says needs to be a statement on a web page.

Phylogeny people will be making formal descirptions of wild-tyep fishes.

Suzi – what else do we need to resolve regardgin PATO.

Monte – abnormal.

Barry – explainign abnormal solution.

Doesn’t like the term “modifier”, BUT the underlying idea is correct.

We have to treat normal+abnormal separate from the ontology is that they are not actual real things to which they correspond as just “abnormal”.

Too early to work out what th eocrrect ontological treatment of these might be, BUT we need to track the observations.

Proposal:

2 terms with IDs in the PATO ontology, but they are not in the main is_a hierarchy, they are like the relations in terms of where they are in PATO.

Their primary role will not be IN the ontology, it will bein makign annotaitons USING the ontology.

Will be used to add extra info and keep it while annotating.

Later on, once have exampels of how these terms are being used, and then we can figure out how exactly they should be in PATO.

Dave – worried that there are two ways of saying that something is abnorml

Ma 0 clear annotaiton rule, you annotate to the most granular appropriate term, so you only use “abnormal” if there is nothing else you can use.

“normal” is different.

Monte is arguing that normal is like the relationship “increased with respect to” and “decreased with respect to” Barry says they are different as increased/decreased doesn’t recquire anyone to make a judgement.

E:eye Q:quality **this is the root, for when you know nothing other than its not normal T:abnormal

E:eye Q:shape T:abnormal

T = tag

Compulsory tag – 

Literature – what is being curated

Dave – everything is abnormal, so we want everyting that’s not explicitly tagged with normal to come up in the same bunch.

my hunch – so we (FB) always have abnormal as a tag for every pheno line UNLESS we explicitly want to say that seomthign is normal, then we use the normal tag.

The complete list of tags:

Normal

Abnormal

Present

Absent

Chris – presnet/absent can be rewritten as “missing_part” which is the best way to say tht something is missing.

Suzi – present and absent are counts, does it matter. Chris, tags are a hack, so it doesn’t matter !!

Michael – we have to formalise the annotation statements, i.e. the rules for annotating.

Ah, Michael explained that you need present/absent so that you can record BOTH of these reciprocal statements, and its easiest to do that having absent/present instead of “missing_part” – you ‘d ned present part or something

Mark – try and keep tag list as short as possible as is a hack, so slippery slope ! 

Chris – could have “very” as a tag e.g. very small – is that important – Barry – can’t anticipate in advance how fine grained the children of a given quality. Decision – not have “very” as a tag just the 4 above.

Absolute measureemtns.

E=tail

Q= legnth

M = 2mm

OR

Barry – 6 or 8 measurable qualities time, frequency, length etc.

We will impose a unti for each of these and popoulate every single quality term with an arbitarty nubmer of children 1mm, 2mm, 3mm etc.

i.e. prefigure the terms

George – chris wants to move the measruements outside the schema, barry wants them to be IN the ontology, since 1mm length isa length.

Post coordination has to be the solution says michael.

Barry isn’t suggesting we list them all, but we understand that .

The suggestion is that the terms are made postcompositioanlly.

Child is “temperature of []oC” – a place holder for a real number.

The constraint of what units should be used shuld be in the PATO ontology, there is an “unit_of” or someusch relationship which defines which units can be used for temperature , length etc.

And there needs to be a unit ontology.

Can’t mandate a single unit for length e.g. mm (because elephants are too big).

ACTION ITEM: we will build our own unit ontology.

Mark asked if using units -erik – use units in experimental conditions for use in expression patterns, is compatible with the PATO model.

Friday P.M.

Summary – Suzi

Decided

1. Methods for defining definitions

2. Eliminate relative and absolute terms

3. Remove Value branch, single is_a quality branch, root “quality”

4. 4 tags – abnormal/normal, absent/present

5. Build units ontology

Open

1. Definition for quality

2. Top level terms: spatial, spatiotemporal

3. Write priveleges

4. Simple schema for annotation

Specification/Syntax

MA  – Need to design specification that is tool-independent. Can enable annotation in a naïve editor.  Specify order of fields, cardinality of tags, etc.

Rachel – Operating procedure is needed

Suzi – Needs to be something that can be parsed into Flybase star code

How do we compose a phrase? – either a syntax or list of rules

Short term or long term requirement?

MA – Desirable for long term (citing GO)

David – Short term, FB needs something; long term need a human readable specification aside from XML

Suzi – Long term build a phenotype CHADO module

Need a complete annotation specification

Someone needs to draft it

Need an XML syntax, also need another “simple” biologist friendly syntax that can be parsed

Gillian – How do we know what the simple one is until we know whole spec?

Suzi – Defer simple syntax

ACTION item:  Chris will develop spec, involve Erik & Sierra (ZFIN) and Flybase

MA – proposes white paper with specification and annotation examples

Monte – need a little more than that: hammer out use cases

ACTION item:  Wiki site.  Chris to set it up on OBO at SourceForge, for any OBO ontology

Tools for editing the Ontology

OBO-Edit to be used

Ensure that George has got CVS running, has p/w, scripts to do it

PATO keeps its name

Suzi – May be useful for the biologists to have write access, GG gets notified of changes; otherwise there will be a bottleneck.  But this is not obligatory.

Initially GG and CM will have write priveleges. Curators use PATO tracker on SourceForge or can negotiate for being given priveleges at some point.

Context

Barry – Annotations must include context disambiguiting elements

ACTION item:  Specification of the context metadata for the Pheno XML

context.obo

Rachel – Collection of terms that are not currently accommodated by specification as we have it.  We need place for them; way to use them; they are a mixed bag.

MA – Each of the MODs have their singularities, should be permitted to have private ontologies

Flybase CV classes


conditional


dominance rel.


expressivity – fits with “EQuant” in specification


penetrance - “EQuant”?


genetic interaction


morphological qualifier [applied to expression, not pheno]


phenotype qualifier



cell autonomy



parental effect



somatic effect


spatial


temporal

Genetic context:


dominance rel., parental effect, clone qualifier

What are these terms qualifiers for?


Some are parts of compound entities

Barry -- Be able to say explicity:

This Genotype causes this Phenotype ...

This Genotype has no effect on...

MA – 2 (extreme) ways ahead:

Each database develops local ontologies, come up with a syntax that is compatible with PATO.

Come up with independent ontology collaboratively, sharing ontology and syntax.

Where do we draw the line between them?

Which do we start with?  Something like spatial terms would be easy.

Context.obo will be rebuilt as new separate ontologies.

Draft them, send them around to MOD's, solicit comments through email.

We will split out...

Spatial ontology

[easy]

but leave out realtive terms like “distal_to” for phenotype statements, keep absolute terms like “distal”  (David)

Barry – Does geno-pheno relationship belong in PATO?  Where, if at all?

Suzi – Some terms need a home for the time being, because they are already being used.  Need a first cut to pull out.

Genetic context (provisional)


Dominance rel.


Expressivity


Penetrance


Parental effect


Clone qualifier


Sex qualifier


Cell autonomy (??)

Run through the rest – easy or hard?  (OK... relatively easy, relatively hard?)

Temporal terms go to units ontology [easy]

“Early, late, middle” - eliminate; stages are organism-specific

Pattern terms go into PATO [easy]

We need pattern terms to describe (alterations in) gene expression patterns

Take out genetic interaction.

Sex qualifier -> go into structural?

Conditional terms -> go into environments

Saturday A.M.

Phenote presentation – Mark G.

What is phenote?


Capture phenotype info related to taxonomy or genotype

Evolution group calls EAV a “character”


Genotype/Taxonomy


Genetic Context


Anatomy term (entity)


Pato (i.e. Quality)

Can search for term or definition, synonym, obsoletes

Mouse over terms in completion list to give more information


synonyms, defs, relationships

Relationship terms are clickable

You build up characters in a table

Operations:  new, copy, delete

Recent additions


data adapter (FB)


genetic context


term info

To-do:


drag and drop or “add” button when browsing terms

Search options:


need “Obsolete Only” option


“starts-with” option for term-completion


“sticky” fields for any field (esp. useful for gen. context)

Text option?  Once specification is spelled out

When you click into empty box, nothing appears until typing begins – possibly everything should appear to start with

MA – how to handle proliferation of gen-context derived ontologies?  Do you want to hard-code all of these as new fields?

MG – create a configuration file (XML)

Ideas:

User option to select from a list of ontologies in GUI

Entities – drop down list to select ontology: AO, GO, CL

Interface: change “Pato” to “Quality”

If Quality is recognized as relational, an E2 field appears

Buttons for the “tags” - normal, abnormal, present, absent

Post-composed entity


e.g., blood in the head


after entering blood, click button to ask for post-composition, you get relationship field, second entity field


MA – how do we relate all these to publications?

Flybase starts with proforma -> pub id -> Phenotype could have read-only pub field

But also, OMIM will be the publication, so need writable fields

Also, ID's not particularly useful to curators, needs some text to identify pubs, figures, genotypes that is human readable

Hot link ID's to open browser to ZFIN/FB database record

Free text field per line – not for ODB, but for individual DB's


FB has free text for each allele, better to have for each row (character)

Ability to copy free text boxes useful

Also, internal curator notes (don't have to be per row)

GUI's for ontology browsing


cBIO/UVic DAG viewer in development – would like to implement


Have to use text-based for now

More aspirations:


Shared selection


Worn path

Phenote download:


http://toy.lbl.gov:9010/phenote/phenote.html
0.6 release ~ July

Back-end

Data adapters:


PhenoXML


Chado Phenotype module (Java)

ZFIN could serve as prototype for Chado pheno module


Phenotype area of ZFIN scheduled for release this Fall


Sierra (ZFIN DBA) needs to talk to Chris M.

OMIM Annotation

ACTION item:  Michael to follow up on FMA

ACTION item:  MA will look at OMIM and do an experiment of an OMIM annotation

FB, ZFIN will participate in OMIM annotations

Nigam will help with OMIM annotation

Do we need any other Entity ontologies?

Disease Ontology

