nd_reagent_relationship

nd_reagent_relationship_id: INTEGER [PK ]

nd_geolocationprop

nd_geolocation

nd.geolocationprop.id: INTEGER [ PK |

nd.geolocation_id: INTEGER [ PK ]

nd.geolocation._id: INTEGER [ FAK )
cvterm_id: INTEGER [ AK ]
value: VARCHAR(250)

description: VARCHAR(255)
Sipt{latitude: REAL
longitude: REAL

nd_experiment_phenotype
nd_experiment_phenotype_id: INTEGER [PK ]

nd_experiment_id: INTEGER [ FAK ]
phenotype_id: INTEGER

nd_experiment_genotype

nd_experiment_genotype.id: INTEGER [ PK )

nd_experiment_id: INTEGER [ FAK )

qgenotype_id: INTEGER
g

rank: INTEGER [ AK )

altitude: REAL

geodetic_datum: VARCHAR(32)

- The GMOD Chado Natural

nd_reagent_id: INTEGER
cvterm_id: INTEGER [A
value: VARCHAR(255)
rank: INTEGER [ AK )

Diversity Module

nd_protocolprop._id: INTEGER [PK )

nd_protocol_id: INTEGER [PK)

nd_experiment_protocol

nd_protocol_id: INTEGER [ FAK ]
cvterm_id: INTEGER [AK )
value: VARCHAR(255)

rank: INTEGER [ AK ]

name: VARCHAR(255) [ AK )

~—a€nd_experiment_protocol_id: INTEGER [ PK |

nd_experiment_id: INTEGER [ FK )
nd_protocol_id: INTEGER [ FK )

Bob MacCallum
Seth Redmond
Imperial College London
http://vectorbase.org

nd_experiment_stockprop

nd_experiment_stockprop..id: INTEGER [PK ]

nd_experiment_stock.id: INTEGER [ FAK ]
cvterm_id: INTEGER [AK)

value: VARCHAR(255)

rank: INTEGER [ AK )

\
J

i

nd_experiment_stoc!

nd_experiment_contact

nd_experiment_contact_id: INTEGER [ PK )

nd_experiment_id: INTEGER [ FK )
contact_id: INTEGER

xperiment_dbxref
xperiment_dbxref_id: INTEGER [ PK |

xperiment_id: INTEGER [ FK )
ref_id: INTEGER

xperiment_project
ixperiment_project_id: INTEGER [ PK |

ect_id: INTEGER
ixperiment_id: INTEGER [ FK )

nd_experiment_stock_dbxref

nd_experiment_stock_id: INTEGER [PK ]

nd_experiment_stock_dbxref_id: INTEGER [ PK ]

nd_experiment_id: INTEGER [FK )
stock.id: INTEGER
type._id: INTEGER

'\f\d_QXDNIanLSIO(k_Id INTEGER [FK]

dbxref_id: INTEGER

i
\
\
\
\
\
\
\
\
\
\
-J



Motivation

Manage phenotypic and genotypic data for both field collected
and captive bred organisms

Store collection site information for growing "next gen"-based
variation data

Leverage existing/future Chado modules, GMOD tools and
kKnow-how



Developmental history

2007

Early version:

HeliconiusDB @ NESCent

(National Evolutionary Synthesis Center)
http://nescent.org

Inspired by:
GDPDM (The Genomic Diversity and Phenotype Data Model)
http://www.maizegenetics.net/gdpdm/

2009-2010

Reincarnation spearheaded by:

Sook Jung @ Washington State University
GDR (Genome Database for Rosaceae)
http://www.rosaceae.org/

GMOD working group formed:
http://gmod.org/wiki/Chado_Natural Diversity Module Working_Group

August 2010

Natural Diversity module merged into Chado svn trunk




Current developers

Name

Affiliation

Dave Clements (organizer)

NESCent, GMOD

Sook Jung Washington State University, GDR
Dorrie Main Washington State University, GDR
Stephen Ficklin CuUGl

Meg Staton CuUGI

Scott Cain OICR / GMOD

Genevieve DeClerk

Cornell / Gramene

Bob MacCallum

VectorBase, Imperial, London

Seth Redmond

VectorBase, Imperial, London

Naama Menda

Sol Genomics Network / SGN

Maren Friesen

Medicago ecological genomics, University of Southern California

Yuri Bendana

Medicago ecological genomics, University of Southern California

Pantelis Topalis

VectorBase, IMBB, Crete

Emmanuel Dialynas

VectorBase, IMBB, Crete

Rob Buels

Sol Genomics Network / SGN




The Schema

o —
[phesotype_comparison_ . INTECER [ P )|
[penseype1 . INTECER [ FAX )

[phenotype! GER |
[phesotype2_id: INTEGER [ FK |
lpub_Jd INTEG 1

o 7

H }H

[phenotype_id. INTEGER (7% |

ARCHARIZ 147483647) [AK | Iname: VARCHARI2 147483647)
lobservable.id INTEGER luniquename: VARCHAR2 147483647 [AX |
|t . INTECER (descrignion: VARCHARIZSS)

[vabse: VARCHARLZ 147483647

(cvabve.id: INTECER

lassay. id INTEGER

>»——————+

T
|

LK I—
[na.gecloc. 1 NTIGER [P || [nd.geclocation_id. INTICLR [ PX. [nd_experiment_phenseype_id. INTIGLR [ P I [nd_experiment_genotype_id INTEGIR | 7% I
Ind. geclocation.id. INTECER. [ FAX | (descripeion: VARCHARIZSS) Ind._experiment Jd. INTEGER {FAX | Ind_experiment.id INTEGER { FAX |
lcveerm_id INTEGER {AX ) Mlavtude: RIAL Jd INTEGER | 1% 1d NTGER [ 1K
[vaue: VARCHAR(250) lomgitude: REAL ¥
[ resgentrelaiomiie. 5 BATOCCR (P2} [rarik: TECER [AX ] e

[vubject.reagenn.ss. INTECER [FK ]
lobject_reagent i INTICIR [ 1)
GER

|

|

|

. . . |
[2d. reagentprop 8 INTEGER (7% ] [nd.reapern.is INTECER [P ) |
|

lnd_reagent_id: INTLGIR [1AX | Iname: VARCHARI30) ph g eagent
e s (0 ype.id: INTECER [nd. sectocol. reagentid. INTEGER (7% ] :
VAROADSS) festure i TR o st TGER () L
m INTEGER | AX ] ( |
[t e K S 1

i

i
|
wdpromcoees !
[rd. protocopeep.Jd. INTEGER | 7K | ﬁ otocolid. TECER. [PX I T ol “
Lo _protocolid: WTIGIR [FAX | Mt (Ax] | e g |
ECER 1

i

i

I

foterm.id. INTECER [ AKX
o0 experiment.id. INTECER [ FK |
fraloe: VARCHAR(ZSS)
rank: INTEGER | AX ] jod.protocol i INTICER [FX. P
|
|
]

od.en ) pd.experiment dburet
. experimentseop.1d INTIGER 7% | . experiment Jd WTLGER [ PC) [pd.experiment. dbareJd WTLGER [P 1

odcourmenc 8 TECER (FAK) [ geolocation.jd. INTEGER [ FK |I o expermant o wTECER (7K1 |
1 6, NTIGER ]

fovteem_id: TECER [ dbaret_id: NTECE

fvalue: VARCHAR(ZS!
rank: INTEGER |u|

|
|
|
|
|

o weCER T
o8 eperement. b 5 WTECER TP

lproject i INTECER (X}
[nd experiment,id. INTEGER | Fx

od_experiment id: INTIGER [ FAX |
ub 8 INTEGER | AX.

e ———

S expermsne saschiprop dburel
o experiment stockpiopad. INTECER [P ]| [, experiment, stock_id INTEGER [ X | [+ experiment stock. dbrel id. INTEGER [FX |

i INTEGER (FAX | »j periment . WTIGER [ FK | . stock_id. INTEGER (#K ]
!

d.e perimest.
mum-ﬂ -mm [ [ock v wTECER 11X | 1,04 INTEGER

VARCHARI2
L iECER a0

I
]
I
I
I
]
I
I
I

}

|

stsek
Stock_id INTEGER (PX ]

id: INTECER
lorganism . INTECER [AX |
jrame: VARGHARZSS)

647) [AX ]
o VARHARZ1ATABYE4T

e 0 WTECER (AR

ls.obsslete: BOOLEAN




Stock (pre-existing module)

stock ‘N‘ ‘N‘

stock_id: INTEGER [ PK ]

dbxref_id: INTEGER

organism_id: INTEGER [ AK ]

name: VARCHAR(255)

uniqguename: VARCHAR(2147483647) [ AK ]
description: VARCHAR(2147483647)
type_id: INTEGER [ AK ]

is_obsolete: BOOLEAN




Experiment

N

nd_protocol

nd_protocol_id: INTEGER [ PK ]

nd_experiment_protocol

“|name: VARCHAR(255) [ AK ]

—-elind_experiment_protocol_id: INTEGER [ PK ]

nd_experiment_id: INTEGER [ FK ]
nd_protocol_id: INTEGER [ FK]

nd_experimentprop

nd_experimentprop_id: INTEGER [ PK ]

|

I

|
_|_

oo

nd_experiment

¥

nd_experiment_id: INTEGER [ PK ]

nd_experiment_contact

nd_experiment_contact_id: INTEGER [ PK

]

nd_experiment_id: INTEGER [ FK ]
contact_id: INTEGER

nd_experiment_dbxref

A/nd_experiment_dbxref_id: INTEGER [ PK ]

nd_experiment_id: INTEGER [ FAK ]
cvterm_id: INTEGER [ AK ]

value: VARCHAR(255)

rank: INTEGER [ AK ]

nd_experiment_pub

nd_experiment_pub_id: INTEGER [ PK ]

nd_experiment_id: INTEGER [ FAK ]
pub_id: INTEGER [ AK ]

nd_experiment_stockprop

nd_experiment_stockprop_id: INTEGER [ PK ]

nd_experiment_stock_id: INTEGER [ FAK ]
cvterm_id: INTEGER [ AK ]

value: VARCHAR(255)

rank: INTEGER [ AK ]

nd_geolocation_id: INTEGER [ FK ]

type_id: INTEGER

¥______‘|'

T

A

nd_experiment_stock

nd_experiment_stock_id: INTEGER [ PK]

nd_experiment_id: INTEGER [ FK ]
stock_id: INTEGER [ FK ]

type_id: INTEGER

nd_experiment_id: INTEGER [ FK ]

dbxref_id: INTEGER

nd_experiment_project

nd_experiment_project_id: INTEGER [ PK ]

project_id: INTEGER [ FK ]

nd_experiment_id: INTEGER [ FK ]

nd_experiment_stock_dbxref

nd_experiment_stock_dbxref_id: INTEGER [ PK ]

dbxref_id: INTEGER

nd_experiment_stock_id: INTEGER [ FK ]




nd_geolocationprop nd_geolocation nd_experiment_phen

nd_geolocationprop_id: INTEGER [ PK ] nd_geolocation_id: INTEGER [ PK ] nd_experiment_phen
nd_geolocation_id: INTEGER [ FAK ] description: VARCHAR(255) nd_experiment_id: IN
cvterm_id: INTEGER [ AK ] —PpHlatitude: REAL phenotype_id: INTEG
value: VARCHAR(250) longitude: REAL ¥
rank: INTEGER [ AK ] geodetic_datum: VARCHAR(32)

altitude: REAL

Geolocation

JER [PK]
]

r—

d_protocol
id_protocol_id: INTEGER [ PK]

nd_experiment_protocol
iame: VARCHAR(255) [ AK ] —}-g<ind_experiment_protocol_id: INTEGER [ PK]

nd_experiment_id: INTEGER [ FK ]
nd_protocol_id: INTEGER [ FK ]

¥

|

nd_experimentprop _+|_nd_experiment

nd_experimentprop_id: INTEGER [ PK] — nd_experiment_id: INTEGER [ PK ]
g

nd_experiment_id: INTEGER [ FAK ] nd_geolocation_id: INTEGER [ FK ]

cvterm_id: INTEGER [ AK ] |—¢—type_id: INTEGER

value: VARCHAR(255) , 1




Genotype &
Phenotype

I

I

I
—

-

phenotype

phenotype_id: INTEGER [ PK ]

uniquename: VARCHAR(2147483647) [ AK ]
observable_id: INTEGER

attr_id: INTEGER

value: VARCHAR(2147483647)

assay_id: INTEGER

cvalue_id: INTEGER
|
|
|
|
|

& A

nd_experiment_phenotype

nd_experiment_phenotype_id: INTEGER [ PK ]

nd_experiment_id: INTEGER [ FAK ]

phenotype_id: INTEGER [ FK ]

———— e —

+ 4

genotype

genotype_id: INTEGER [ PK]

name: VARCHAR(2147483647)
uniquename: VARCHAR(2147483647) [ AK]

description: VARCHAR(255)

il
||
(I
||
(I
||
I
||

A &

nd_experiment_genotype

nd_experiment_genotype_id: INTEGER [ PK ]

nd_experiment_id: INTEGER [ FAK ]

genotype_id: INTEGER [ FK ]

%

nd_experiment

b4

nd_experiment_id: INTEGER [ PK ]

nd_experiment_contact

nd_experiment_contact_id: INTEGER [ PK ]

nd_experiment_id: INTEGER [ FK ]
contact_id: INTEGER

nd_experiment_dbxref

nd_experiment_dbxref_id: INTEGER [ PK ]

N
P

nd_geolocation_id: INTEGER [ FK ]

type_id: INTEGER

|_|_

T

R

nd_experiment_id: INTEGER [ FK ]

dbxref_id: INTEGER




Use case: cross experiment

=d_reagent_relationhip_id. INTIGIR [P )

[phesotype. comparison_id. INTECER [P )
loenocype 1 id. INTECER. [ FAX )

pub.id INTEGER | AX ]
leeganrim, 1d. INTEGER

¥ ¥y

phencirpe
[phenctype_id INTEGER (7% 1

luniauename: VARCHARIZ 147483647) [AK |
lobservable.id INTEGER
|t INTECER
[vakie: VARCHAR(2 147483647)
[cvalue.id. INTECER

id INTEGER

Iname: VARCHARI2 147483647)

luniquename: VARCHAR2 147483647 [AX |
(descrignion: VARCHARIZSS)

[subiect.reapern.is NTECER (FX)
[ooecreapmet 5 wTCCAR (1)

7y
L
. 4

[nd. reapens ss. INTECER [ PX ]

2ri-{name: VARCHARI30)
type.id. INTECER
feature i INTICIR

LrL L —

[+d.protocorseep.id. INTEGER | 7% |

sregenpop

#d.reagentprop. sd INTEGER [PX ]
nd_reagent_id INTEGIR [ FAX |
fovierm.id: TEGER [ AKX
e VAROUANSS)

A INTEGER {AX ]

[nd. pecnocelreagent_id. INTEGER | 7K

Ind._pectocol_id: INTIGIR (K]

reagent.id INTEGER. [ FK |
pe.id I

¥

lod. protocol.id. INTECER. [ PX |

I
1T 11
H Il
I
1 [
H [
I
| [
“ i
A2 44
nd, nd_geslocation nd e nd X
[nd_geclocabonseop id WTIGER [PX]]  [nd.geclocaton ié INTIGLR [} [_%]w,nwumm,ww,e WITGER (7] [_mm%m.,.m.,wmwﬁ WITGER (7%
Ind. aton g INTECER [ FAX ) (descripaon: VARCHARIZSS) Ind_experiment id INTEGER | FAX | Ind_experiment_id. INTEGER | FAX |
lcvterm_id INTEGIR {AX ) Muvtsde RIAL nctype id INTIGIR | 1% ] jenotype.id: INTIGER [ 1 |
value VARCHAR2S0) losgitude REAL
eani: weTecen (ax) eodetc_datum: VARCHARISD)
(e REAL

|sd-protocolia: TiGaR (Fax)
cvierm.d. INTECER [AK |

raloe: VARCHARI2S5)

{ank INTEGER | AX

HHoame varOURISS) (AX]

Experiment «» Stock
type = used_as_parent

Experiment
type = cross

nden
[rd_experimentprop_id INTIGIR

. experiment.id. INTE ]
cvterm.id: INTICIR

rank: INTEGS

4 experiment pub

(o3 experiment, pub R (P

o e Cos [rax)
b 8. INTECE]

o,
od.experiment,

Aprop.id INTECER [ PX )

b

.o

=X i WTIGIR [P )
4 hom. . INTEGER. [ 7K |
ype_id: INTIGIR

project
[projectid. WTEGER [P |

name: VARCHAR(ZSS) [ AX |
(description. VARCHARLZSS)

- o i

s e o 5 SO

!

| Experiment «+ Stock

o _experiment_s1ock_id. INTEGER | FAX |
cvterm.id. INTECER. [AX |

aloe: VARCHAR(ZSS)

rank INTEGER | AX ]

Stock
name = Parent A

Stock

name = Parent B

-

e B type = created_as_offspring

nd_experiment id: INTEGER [ FK |
st0ck_Jd. INTEGER [ FK | s
ltype.id: INTEGE)

Stock_id INTEGER (PX ]

| dbwret.id: INTECE

HA2147483647) [AX |
|descriprion: VARCHARIZ 147483647)
type. 6. INTECER [AX )

s obsslete: BOOLEAN

Stock
name = Offspring C




se case: field collection

[phesotype. comparison_id. INTECER [P )

loenocype 1 id. INTECER. [ FAX )

¥¥ ¥y

Geolocation
coords = xXxx,yyy

province = ...

GAZ termin props OR
village = Mbankomo

enciype_ia INTEGER (7% 1

fgenctype
| [aemotypeJd WTEGER (1| ]

servable_ ks INTEGER
irid. INTECER

hoe: VARCHARLZ 147483647
ahve . INTECER

Ly, id. INTEGER

quename. VARCHARIZ L47483647) [ AX |

Iname: VARCHARI2 147483647)
luniquename: VARCHAR2 147483647 [AX |
(descrignion: VARCHARIZSS)

|
|
|
|
|
|
|
I
ki

EE 22
X ¥ e X
experiment. phenstype.id INTLGLR (P ) [nd_experiment_genctypeid INTEGER (7% 1]
experiment.id INTEGER {FAK | Ind_experiment.id INTEGER | FAX |
jenotype.id. NTLCER [1X |

enceype.id INTEGER {1 ]
¥

=d_reagent_relationhip_id. INTIGIR [P )

[subiect.eapern_is INTECER [FX]
fobject reapent it INTECAR (1K}
{pe.Jd. INTEGER

(0. reapern.us. INTECER [ PX )
| name: VARCHARIB0)

type.id. INTECER

feature i INTICIR

20 reagentprop 48 INTEGER (7% |

'2d_reagent_Jd: INTIGIR [1AX |
lovierm,jd: INTEGER [AX |
fvabor: VARCUARIZS 5)

cank_ INTEGER | AX ]

[nd. pecnocelreagent_id. INTEGER | 7K

Ind._pectocol_id: INTIGIR (K]
reagent.id INTEGER. [ FK |
type. b WTICIR

[rank. weTiCes (Ax)

Protocol
collection method cvterms

X
¥
. protocolid. NTECER [PX | o
e vasounss) (ax] | —+ededen
o
)

Experiment

type = field_collection
props = collector, date,
weather conditions, etc

o
(od.experiment.pub s, INTECER [ PX ]
od_experiment id: INTIGER [ FAX |

b b6 I 1

NTECER | AX

experiment, s1exkpr
od experiment 110¢kpiop.s4. INTECER [PX |

-

S

od ex srock
o experiment 1ok 1d. INTEGER {7 |

o _experiment_s1ock_id. INTEGER | FAX |
cvterm.id. INTECER. [AX |

alue: VARCHAR(ZSS)

rank INTEGER | AX ]

-

nd_experiment id: INTEGER [ FK |
st0ck_Jd. INTEGER [ FK |

ltpe.id: INTEGER

Stock_id INTEGER (PX ]

|descriprion: VARCHARIZ 147483647)
type. 6. INTECER [AX )
s obsslete: BOOLEAN

HA2147483647) [AX |

project

+{projectia WTEGER (71 |

F{name: VARCHAR(2S3) [AX |
(description. VARCHARLZSS)

Experiment «» Stock
type = created_whole

Stock
name = Mbankomo 2010-06b




se case: phenotype assay

Reagent
name = deltamethrin

[sd_reagent_relatiomaip_i& INTICLR [ P )
|subiect respenn.is. NTEGER (X )
|ebject_reapent i INTICLR (1K)
{fype.1d. INTEGE

Phenotype
uniquename = 449% mortality

[emvitonment2 id NTEGER | AX |
phenotypel_id: INTEGER [ FAX |

Protocol

insecticide resistance assay cvterms

134
phenceype
[phencerpe_ia INTEBER (7% 1
[unsavename. TAX] Iname: VARCHARIZ 147433647
lobservable_s IR luniquename: VARCHARL 147483647 [AX |
. TECER (description: VARCHARIZSS)
shse. VARG T
(cvabve . INTEC
lassay i INTEGH i
¥ !
|
|
|
|
|
& 44
2% 2x
4. nd_geclocation nd, phenctype 4 experimant,
[ seclocatonseop 14 WTIGER [7X]]  [nd.geclocation 6 WTIGER (7] [d_experinfbt_ohenseype. & WTTGER (7% ] [pé-txpenment yenctrpe 36 WTGER 171
Ind_geclocaion.id. WTECER. [ FAX ] (description: VARCHARIZSS) |nd.experigfouia WTEGER (7K Ind_experiment.id INTEGER | FAX |
cveerm_id INTEGER [ AX ) Miabtude. RIAL INTEGER {1x ] jemotype.Jd: NTCER [ 1X |
[vaue: VARCHAR(250) losgituce: REAL ¥
ranik: NTECER [ AX ) (geodetic_datum: VARCHAR(S2) M
suude REAL |
T |
|
|
|
|
|
d

ed_protocolia- WTICER [FAX]
[evterm.id. WTEGER [AX ]
atoe: VAROHARL255)

{ank INTEGER [ AX ]

T
P oame VAROWREZSS) [AX]

o
[od experiment pub it INTECER [PX]| ¥

od_expe:
lpub ja

Experiment
type = phenotype_assay

Hipeld WiGR S [Ebarelid NTICIR

riment d: INTIGER [ FAX |
INTEGER {AX ]

project

+{projectia WTEGER 7]

F{name: VARCHAR(2S3) [AX |
(description. VARCHARLZSS)

Experiment «+ Stock
type = used_part

*
e stockpr o experiment stock o
(o8 experiment steckprop & INTECER [ PX | . experiment.stock1d INTEGER [P | =
p—t o
g _experiment_viock_Id INTEGER | FAX | P o experiment . WTIGER (7K | s,
crterm.Jd. INTECER [AX | stock.id. INTECER [FK | jos]
ve: VARCHARIZS 5) ltype.id: wTEG
sk INTEGER | AX ]

Stock_id INTEGER (PX ]

[dbaret_id: NTECER
organisrm. . INTECER [ AX |

Iname: VARCHARIZSS)

uniquename: VARCHARI2 L47483647) [AX |
|descriprion: VARCHARIZ 147483647)
type. 6. INTECER [AX )

s obsslete: BOOLEAN

Stock
name = M bankomo 2010-06hb




CV terms

Schema is very flexible
nd_experiment.type and nd_experiment_stock.type are key
Several ways to do the same thing

Working group is hoping to agree on core CV terms to aid API
development



A simplified API

AP

protocol

field

collection

o _reagent id INTIGIR | TAX |
lovierm,jd: INTEGER [AX |
Nalor: VARCHAR(ZSS)

Ak INTEGER | AX ]

R L —

[rd.protocoipec. id. INTEGER [ 7K ]

2ocel_id. INTIGH
WTEGER
18

”
13

\

for nd_geciocation
[nd_geciocatonpeop_id INT: \ 7% [nd_geciocation_id. INTICLR [ Px )

(descrigeon
lattude RL
longitude: REAL
(geodetic_datum: VARCHARIE2)
[snude REAL

fiment_id. INTEGER | FAX |
)

VARCHARIZSS)
AL pe.id INTEGER

\

(%)
1

\

od_protocolid: WNTIGIR [FAX )
fonterm.id. WTECER [AX |
e VarOAAS5)

ank INTEGER | AX ]

b
(od. experimentpub i3 INTEGER [PX |

ment id
1)

WTICIR [ FAX ] orojes
1Ax) nd,

experiment

henseype_sd INTLGER (P |

2. experiment_contact
1 experiment_contact d: NTIGER [P |

nd experiment . INTEGER | #X.

[phesotype. comparison_id. INTECER [P )
loenocype 1 id: INTECER. [ FAX )

genotyping
experiment

»otype_id INTEGER |7 |

:1d INTEGER {FAK |
oty L NTCER [1X |

WTECER [P

Iname: VARCHAR(ZSS) [ AX |
(description. VARCHARLZSS)

<t INTECER (X )

k. INTEGER

cvterm.id. INTECER
alue: VARCHAR(ZSS)

o _experiment_s1ock_id. INTEGER | FAX |
[

K]

'
rd_exper WTICER [ FX)

stock_id: N1 X1

m

d
R (7
t

(vpe.id

1A ]

unquename. VARCHARI L47483647) [AX |
(description: VARCHARIZ 147481647)
type. 6. INTECER [AX )

s obsslete: BOOLEAN

nd_experiment_stock_id: INTEGER {#X |
(Gbaref 1d INTEGER

4

—_—_— perime { sock o experiment, o, dburet
od.experiment.tockprop. & WTECER [P ] ot enperime | mock 4 WIEGEE (1] [od enperiment mock dbarel 4 STECEE TP
» ]

relationship




