Well known adaptive radiation and model system in
evolutionary biology




The Challenge

Spatial information
(historical samples, coordinate information, habitat characteristics)

Phenotypic Diversity

|EAV terms, wing phenotypes (quantitative descriptions, images),
gp ypes g
pedigrees, other morphological traits]

Genomic/Genetic Diversity

(linkage/QTL maps, array data, Ests, SNP, BAC sequence)
(more BAC sequence, genome)

How to link information on genomic and
phenotypic diversity




Across taxa

Morphological similarity is not always a good predictor
of genomic similarity (and vica versa)!




What emerged for the mini-GMOD
meeting in January

Diversity rules: Most of the MODs are tackling similar
issues.

We can play too: The evolutionary community can help.

We should play: 1t is simply makes good sense to utilize
existing resources and to help develop
new ones.




Our task

Explore the utility of GMOD tools for non-genome
enabled organisms.

Understand Chado (both its strengths and weaknesses).




Our task (needs analysis)

We understood Chado at a very general level but needed
to understand it at a very detailed level.

We understood our schema needs at a very general level
but needed to understand it at a very detailed level.




Our working model evolutionary schema

Draft Evolutionary Extension of Chado

biotype gtaszau_cwterm individual _image polytupe specimen

biotype_id integer gtaszay_cvterm_id integer [PK] individual_image_id integer [PK] polytype_id  integer [Pk] specimen_id integer
stassay_id integer [U. FKI individual _id integer [U, FK1 poly_name varchar(253)  [U] specimen_name varchar (2552
- - description varchar (255
(S TR harcade varchar (255

biotype_organism_id integer| [PK] [ ] extract_type_id  integer
biotype_id integer | [U, FKI 90 ? tizsue_type_id integer
organism_id integer (LU, FK] i 0 ‘ a 0 l E e individual _id integer

o storage_location warchar(295)

experimenter_id integer

biotype_phenotype

hiotype_phenotype_id integer expected_length  integer ‘ Exper-iierher_id integer. IRk 1.} tm real

hiotype_id integer intran boolean azzay_date date strand_forward  boolesh Specimen_image

ptassay_id integer test_species_id  integer phenotype_pubiished id jateger comment varchar (253 specimen_image_id integer [PK]
phenotype_id integer oteone_suctess  boolean | comment, warehar (2900 specimen_id integer [U, FK]
experimenter_id integer image_id integer | — - - image_id integer [U, FKI
assay_date date ——— |pr‘1mer‘_de31gncluster

phenotype_published_id  integer
comment varchar (2552 I stack

? stock_id integer
- shock _nane varchar(255)
hiotype_phenotype_study 0 ‘ 0 m e t e i description varchar(293)
biotupe_phenotupe_study_id integer o biotype_id integer

hiotype_phenotype_id integer maternal_source_id integer
study_id integer ; paternal_source_id integer
gerefype_pubilished_id ~integer ‘ abbreviation warchar(233) [EEETEY site_id integer
: caniient; varchar (255 genus varchar (2553 ptassay_id integef experinenter_id integer
DFEFITERE species warchar (255 ATaU_name  warchar(255) date_created date
experimenter_id integer [PK] common_name  warchar (2553
name varchar(255)  [U] gtexper-iment_atudd commert text
gtexpepimentstudy_id  integer—{hKl clazs yarchar(255) plagsay_cwtern stock_phenotupe
— gtexperimeht-id integer [U, FEI orger varchar (255 ptassag_c.:uter'm_id %nteger‘ stock_phenotupe_id integer
stuichid integer [U, FK] Family varchar (2597 ptassay_id integer stock_id integer
gtassay_1d integer I siifFamily varckar (2550 cytern_id integer ptassay_id integer
asFad_nane \.aar'c:har'(255) subEfE varchar (2550 rank integer phenotupe_id integer
locus_id integer image . cvtern_tupe watchar (2550 experimenter_id integer
polytype_id integer image_id integer [PK1 assay_date date
forward_primer_id integer uri varchar (10245 [U] pedigres
reverse_primer_id integer : pedigree_id integer site
—— pedigree_name varchar (255) site_id integer
individual remale_id integer description  varchar(255)
individual_id integer [Fk1 male_id integer £ latitude real stock_phenotype_study
individual _name varchar(zi3)  [U] experimenter_id integer laorigitide real stock_phenotupe_study_id  integer [PKI
wild boolean experiment_site_id—"integer east boolean stock_phenotype_id integer [U, FKI
pedigree_id integer [FK1 date_mated date north botiean study_id integer [U, FK1
stock_id integer [FK1 date female_died date altitude_nin integer
zite_id integer [FK] dayz_mated integer altitude_max integer
hiotupe_id integer [FK1 county varchar(255) study
taxonomic_confidence real province varchar(295) study_id integer [Pk]
experimenter_id integer [Fk] pedigree_cvterm country varchar(295) study_name  wvarchari255) [U]
comment. varchar(255) pedigree_cvterm_id integer
pedigree_id integer
cyvterm_id integer
rank. integer
cvterm_type varchar(255)

phenotupe_published_id  integer
conment varchar (255

Legend
[FK] Foreign key
[U1  Unigue constraint
[PK] Primary key
Created by SOL::Translator O,




Why not just go with GDPDM?
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Interpreting a schema can be a big job for a biologist
that doesn’t understand relational databases and a
computer scientist that doesn’t understand biology.




DCA
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Draft Evolutionary Extension of Chado

| biotupe | | stazsay_cvterm individual _image polytupe specimen
Thintime ia snbanan rovn | B R e [PK] individual _image_id integer [PK] polytype_id  integer [PK] specimen_id integer [PKI
° - [U, FKI1 individual _id integer [U, FKI poly_name varchar(255)  [U] specimen_name vatrchar(255) [
[l image_id 1 description vat-char (2550
Biotype_phenotype - .
~(255) . [HPHISP extract_type_id  integer
| individual_phenotype primer_id integer [PK1 tissus_tupe_id  integer
organism_id er LU, Fk1 == ‘ individual _phenotype_id  integer [Pk primer_name varchar(255)  [U] individual_id integer [FK1
gtassay test =: individual _id integer [FK] riner sefuence  varchar(128) storage_location  varchar(255)
. e ~ gtassay_i.:est_ld ?nteger [PK] ptassay_ld. %nteger [FK] .slgner'_u?! ?nteger [FK] experimenter_id  integer [FK1
=! stassay_id integer [FK] phenotupe_id integer blished_id integer
biotype_phenotupe_id  integer [PK] \expected_length integer EnpEr-ihenter_id integer [Fi1 real
hiotupe_id integer [FK] i it hooleah assau_date date trand_forward  boolesn specimen_image
ptassau_id integer [FK] st_species_id  integer [FK] phenotupe_pubkd Tshedid . jatEger commemnt warchar (255 specimen_image_id integer [PKI
phenotupe_id integer olbsnme_suct: comment specimen_id integer [U, FKI
experimenter_id integer [FK] i irteger [FK]‘ - - image_id integer [U, FK1
azzay_date date . Al primer_dezigncluster
phenotupe_published_id  integer _Mﬁﬂﬂtyp&ﬂuw [ primer_designcldster_id integer [FE]
comment varchar (2553 // gtexperiment. i duFl ph T ! v o c e stock
I stexperiment_id integear LR ° ° stock_id integer [PKI
X specimen_id integer [FK] stock_name varchar(255) [
tupe_phenatupe_study gtassay_id integer [FKT — In dl vtdualjh en Otype description varchar (255)
biotupeS genotyps_id integer biotype_id integer [FK1
biotupe_phenotupe_id integer FK1 experimenter_jd integer EEKT — naternal_source_id integer [FK1
study_id integer Fulq Sxperiment”date date orgapffzm_id  integer LPKT paternal_source_id integer [FK1
; genafype_pubilished_id ~integer abbfeviation  varchar(255) prassay site_id integer [FK1
- \ caniient varchiar (255 ) hus varchar(2553  [UI ptassay_id integef [PK] experimenter_id inteser [FK1
experimenter j( speries warchar (2553—Ul aszay_nane warchar (285 [U] dm
experimenter_id integer [PK] M i common_name  varchar(255)
hame varchar (253 [U] | gkesper i comment text /
[atavnanimant studn id intager O | lase uaechar (2557 ptassay_cvtern stock_phenotype
pr— N shar( 265 ptassay_cutern:id %nteger [PK] ’ stock_phenotupe_id integer [PK1
- - shar (255 ptassay_id integer LU, gka stock_id integer [FK1
gtassay_id integer G e no t e ex e r l me n t hER(PES) LU oyterm_id integer il ptassay_id integer IFKI
assay_hane varchar (23 — “har(255)  [U1 rank. toteger phenotupe_id integer
locus_id ) ?nteger‘ ) cuterm_tupe varchar (2553 experimenter_id integer [FK1
pnlutupe_lr_i ) }nteger EFKJI image_id integer Pk | - assau_date date
Fnr'uar'd,pr'?mergd }nteger [FK] i uri warchar (1024 (U1 | pedigres - phenotupe_published_id  integer
reverse_primer_id integer [FKIII pedigree_id intéger ERK] site comment. varchar (2553
rédigres_name varchar (255 [U] site_id integer LPK]
individual female_id integer [EKI description  warchar(255)
individual _id integer [PR3 male_id integer EFI] latitude real stock]) e_study
individual _name varchar(255)  [U] experimenter_id integer [FK] lofigitude real stock_phenotype_study_id integer [PKI
wild hoolean expériment_site_id—"integer [FK] east boole
pedigree_id integer [FK] date_mated date north boioks
stock_id integer [Fk1 i date female_died date altitude_min inte Sto cklhen Otype
site_id integer [FkI daus_nated integer altitude_max  integ
biotype_id integer [FK] county warch
taxonomic_confidence real province vatchar (2550 study_id integer [PK]
experimenter_id integer LFKI pedigres_cuterm country watchar (2550 study_name  varchar (2552 [U]
commert watchar (2550 pedigree_cvterm_id  integer [PK]
pedigree_id integer [U, FKI
cwberm_id integer [l
rank integer
cwberm_type varchar (2535
. . [ [ . [ [
‘ ‘ . ‘ ¢ ‘ . ‘ . ] ¢ 0
-
[




Genotype_experiment

test_speciez_id  integer [Fk] phenotype_pubiilsh
olbzome_suctess  hoolean | comment

ima%E;ig___—_———-TﬁEEEEF“fFHJ.r~_\\\\\::>
iadividual _plenot

ghexperiment \ \ indivicdudl phenot
gtexperiment_id integer [FR1] wilvialual _phesot
specimen_id integer [Fi] Sty dd
stassay_id integer [FK] '
genotume_id integer
expetimenter_id inteset EEk]
Sxperimert date datie organizm_id
gematupe gl ished_id ~integer breviation

| cemiment varchar (2551 gENus
I — zhecies

S COMMOR_Name

B - - . /
gtexﬁETT:EH?:Fiﬂﬂd comment

gtexperiment_it;a;:gd integer Pkl class
ghexperimesht—id integer [U, FE3 order

orgpanism

Snap shot of genotype experiment




Individual_phenotype

individual _phenotype
individual _phenotuype_id
individual _id
prtazsauy_id
IﬂhFﬂDthE_id

aszay_date
phenotype_pubkilsimed id
comment

Record of phenotypic information on an individual




hiotype

hiotype_id integer

[PK]

biotupe_organism

bhiotupe_organizm_id

integer| [PK]

bhiotuype_id integer | [U, FKI
organism_id integer | [U, FH]I
hiotype_phenotupe

bhiotype_phenotupe_id integer [PK]
hiotype_id integer [Fk]
ptassau_id integer [FK]
phenotype_id bihagas
experimenter_id integer [Flk]
azzauy_date date
phenotype_publizhed_id  integer

camment. varchar (255

hiotype_phenotupe_study

bhiotype_phenotupe_study_id

integer | [PK]

hiotype_phenotype_id integer [U, FK]

study_id integer LU, FR14

.l. AY ad A 2 .l
a

J

" [

stock

stock_id integer [Pk]
ztock_name varchar(28gy  [U]
dezcription varchar( 2057
hiotupe_id integer [Fl]
maternal _zource_id integer [Fl]
paternal _szource_id  integer [Fl]
zite_id integer [Fl]
experimenter_id integer [Fl]
date_created date

/

N

g:nck_phenutype \
stock_phenotupe_id integer k1
stock_id integer [F
ptassau_id integer [Fk
phenotupe_id integer
experimenter_id integer [Fk
azsau_date date
phenotupe_published_id  integer
comment varchar (2857
N P
stack_pheNtype—study—"
stock_phenotupe_study_id integer [Pk]
stock_phenotupe_id integer [U, FkI
studu_id integer [U, FkI
study
study_id integer [PK]
study_name warchar(285y [U]

)C d 1 PNENnd )€



What next?




What next?

Is this an efficient strategy?

Or should well stick with individual, taxon

specific schema and develop middleware
and mapping tools to integrate them?




