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Development of NUNGEMS database
(by Paul Buddiger, Nunhems)

Looked at GEMS (ICIS module) and Magellan
User requirements

Concept :
Nautilus - LIMS
configure instead of develop

NUNGEMS g

hems' Genetic data Management System Q
\g
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data

L]
NUNGEMS explorer - dynamic it
L L 4
i< NUNGEMS MName  / | Fd | Qu... | External Reference | P | Mas - Ma... cm | Farentlabel | Sample Id - Name | Linkagegroup
-] Templates Clinformativity
B0 workfiows Er]e11M47_M115.8 - 1 - PUOV_map1 AFLP E11M47_M115.8 E1IM47 20.9 PUOV_map1 - 2 - PuOY PuDV_all_6
"{:Iste & A ,5-1-PulV_map A , . uoV_mapl -2 - Pu Loy _all_
-] Instruments E5|E11M47_M141.5 - 1 -PudV_map1 AFLP E1IM47 M141.5  E1IM47 16.9 PUTV_map1 - 2 - Pudy PuOV_al_g
S"D S“tam Ee]E11M47_M142.5 - 1 - PudY_map1 AFLP E11M47_M142.5 E11M47 16.9 PUOV_map1 - 2 - PUOV PUOV_all_a
22]E11M47 M180.9 - 1-PUOV_map1 AFLP E11M47 M180.9 E11M47 75.2 PUOV_map1 - 2 - PUOY PuOV_all_2
B3 QLHER?:SS & I
= A .9 - 1-PulY_map A . . udV_mapl - 2 - Pu uov_all_
1 igdl CROPS Ee]E11M47_M191.5 - 1-PudY_mapl AFLP E11M47_M191.3 E11M47 30.3 PUOV_map1 - 2 - POV PuOV_all_5
£ Artichoke Ee]E11M47_M387.5 - 1- PudY_map1 AFLP E11M47_M387.8 E11M47 5.7 PUOV_map1 - 2 - PUOY PuOV_all_s
22]E11M47_M390.0 - 1-PUDV_map1 AFLP E11M47_M330.0 E11M47 25.7 PUOV_map1 - 2 - PUOY PuOV_all_s
{1 carrot E !
2 Cucumber Ee]E11M48_1M-46.5 - 1 - PuDV_map1 AFLP E11M48_M-46.3 E11M48 60.4 PUOV_map1 - 2 - POV PuOV_all_g
5[] PROJECTS Ee]E11M48_M120.4 - 1-PudY_map1 AFLP E1IM43_M120.4  E11M48 0.2 PUOV_map1 - 2 - PUOY PuOV_all_s
£ maps 5e|E11M48_M252.4 - 1 - PUOV_map1 AFLP E1IM48_M252.4  E1IM48 2 PUOV_map1 - 2 - PUOY PuOV_all_sb
PSAEMAP_ENTRIES Ee]E11M48_M373.9 - 1-PudY_map1 AFLP E11M48_M373.9 E11M48 6.4 PUOV_map1 - 2 - POV PuOV_all_tb
{01 LIT_PROJECTS Ee]E11M48_M529.1 - 1- PuOY_map1 AFLP E11M48_M529.1 E11M43 45.5 PUOV_map1 - 2 - PUOY PuOV_all_8
5+|E11M48_M30.5 - 1 - PUOV_map1 AFLP E11M48_MS0.5 E11M48 7.1 PUOV_map1 - 2 - PUOY PuOv_all_3c
Ee]E11M45_M158.3 - 1-PudY_map1 AFLP E11M49_M158.3 E11M49 418 PUOV_map1 - 2 - POV PuOv_all_2
Ee]E11M45_M180.1 - 1-PuOY_map1 AFLP E11M49_M180.1 E11M49 68.8 PUOV_map1 - 2 - PUOV PuOV_all_8
5+]E11M50_M153.4 - 1 - PUOY_map1 AFLP E1IM50_M153.4  E1IM50 77.4 PUOV_map1 - 2 - PUOY PuOV_all_8
Ee]E11M50_M153.4 - 2 - PUIH166_map1 AFLP E11M50_M153.4  E1IM50 55.3 PU1H166_mapl - 2 -PulH PUIH186_B
! E5]E11M50_M155.2 - 1-PuOY_map1 AFLP E1IM50_M185.2  E1IM50 7.4 PUOV_map1 - 2 - PUOV PuOV_all_s
o %ﬂ EUERIES 5+]E11M50_M195.2 - 2 - Pu1H186_map1 AFLP E1IM50_M185.2  E1IM50 4.5 PU1H166_mapl -2 -PulH PUIH186_6
a0 L:ME E5]E11M50_M196.6 - 1 - PulH166_mapl AFLP E11M50_M136.5 E11M50 1.8 PU1H166_mapl - 2 -PulH PulH186_1b
£ Melon E5]E11mM50_M158.5 - 1-PuOY_map1 AFLP E11M50_M198.9 E11M50 16.8 PUOV_map1 - 2 - PUOV PuOV_all_8
B1-£3 Onion 5+]E11M50_M208.6 - 1 - Pu1H186_map1 AFLP E11M50_M208.5 E11M50 45.1 PU1H166_mapl -2 -PulH PUlH156_8
5.0 Pepper Ee]E11M50_M218.0 - 1 - PUH166_mapl AFLP E11M50_M218.0 E11M50 18.4 PU1H166_mapl - 2 -PulH PUlH186_3
&0 Spinach Ee]E11M50_M218.7 - 1 - PUH166_map1 AFLP E1IM50_M218.7  E1IM50 18.4 PU1H166_mapl - 2 - PUlH PUIH186_3
-0 Watermelon 5¢]E11M50_M236.5 - 1 - PUOY_map1 AFLP E11M50_M236.5 E11M50 10.3 PUOV_map1 - 2 - PUOY PuOV_all_1b
-7 Tomato Ee]E11M50_M244.4 - 1 - PUIH166_mapl AFLP E1IM50_M244.4  E1IM50 57.5 PU1H166_mapl - 2 -PulH PUlH156_8
(-] Eggplant_x Ee]E11M50_M244.6 - 1 - PUH166_mapl AFLP E11M50_M244.5 E11M50 57.5 PU1H166_mapl - 2 - PUlH PUIH156_8
-7 Caulifiower x 5¢]E11M50_M388.1 - 1 - Pu1H186_map1 AFLP E11M50_M358.1 E11M50 0.2 PU1H166_mapl -2 -PulH PUlH156 B
-] Pea_x Ee]E11M50_M390.0 - 1 - PUH166_mapl AFLP E11M50_M330.0 E11M50 5.4 PU1H166_mapl - 2 -PulH PUlH186_5
[l ARTICLES Ee]E11M50_M392.1 - 1-PUIH166_mapl AFLP E11M50_M392.1 E11M50 5.4 PU1H166_mapl -2 -PulH PUIH186_5
-8 NUNHEMS_METHERLAMDS E E11M50_M496.0 - 1 - PUOV_map1 AFLP E11M50_M495.0 E11M50 1.3 PUOV_map1 - 2 - Puly PuOv_al_s
(] PRIMER_LIST Be]E11M50_M458.4 - 1-PudY_mapl AFLP E11M50_M493.4 E11M50 1.3 PuUOV_map1 - 2 - Pudy PuOV_al_g
-] MAS_LIST Ex]E11M50_M523.1 - 1-PuOY_map1 AFLP E11M50_M523.1 E11M50 a0.1 PUOV_map1 - 2 - PudV PuOV_all_8
~{] MLPA_LIST E¥|E11M50_M523.1-2 - PUIH1S6_mapl  AFLP E1IM50_M523.1  E11M50 8.8 PUTH166_map1l - 2 - PulH PUIH156_B
g% :3::5:2—?5;# Ee]E11M50_MS64.2 - 1 - PUIH166_mapl AFLP E1IM50_M554.2  E1IM50 2.9 PU1H166_mapl - 2 -PulH PulH186_1b
= Ex]E11M54 M113.3 - 1-PuOY_map1 AFLP E11M54 M113.3 E11M54 3.6 PUOV_map1 - 2 - PUOY PuOV_all_2
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NUNGEMS explorer - static data

UNGEMS

<[] Templates
- workflows
-] Instruments
-] System
-] Syntaxes

-13,] QUERIES
~{gd CROPS

] Artichoke
{:l Carrot

L:_I{:l Cucumber

1-27 Pea_x
AR

-] PROJECTS

£ MaPs

{Z]] MAP_ENTRIES
] LIT_PROJECTS
] LIT_MAPS

{C] LIT_MAP_ENTRIES

{5l ARTICLES
{3 QUERIES

f-_ 1 Leek

i-_] Lettuce

H-_] Melon

]--{:l Onion

-] Pepper

H-_] Spinach

H-_ ] Watermelon

]--{:l Tomato

/-] Egaplant_x

i Cauliflower_x

MUNHEMS_METHERLANDS
7-_] PRIMER_LIST
1-_7] MAS_LIST

{1 MLPA_LIST

B NUNHEMS _USA
B NUNHEMS_INDIA

MName

| artideT... | Kind

I Title

I First Author

| Biblio

P s _1

B arT 2

P arT_3

P arT 4

P s s

[

B anT 7

P arT 8

P arT o

P Rt 10
B aRT_11
P st 12
P arT_13
P arT_14
P arT_15
PHART 16
il arT_17
i) arT_18
) arT_19
i) arT_20
P arT 21
P srT_22
B arT_23
P srT_24
P arT_25
B Rt 26
P s _a7
B anT 28
P arT 29
P arT_30
B arT 31
P srT_32
il arT_33
] arT_34
i) arT_35
i arT_3s
MarT 37

333233333372

= =
s s
]

=
o

A
A
MA

; =
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[ni]
m
=
m

TRAIT

MAP
MAP
MAR
MAP
MAP
MAR
MAP
MAP
MAP
MAP
MAR
MAP
MAP
MAP
MAP
MAP
MAP

Tomato
Tomato
Tomato
Tomato
Tomato
Tomato
Pepper
Pepper
Pepper
Pepper
Pepper
Pepper
Pepper
Tomato
Tomato
Tomato
Cucumber
Cucumber
Melan
Melan
Tomato
Tomato
Tomato
Pepper
Tomato
Pepper
Pepper
Tomato
Tomato
Tomato
Tomato
Tomato
Tomato
Tomato
Tomato
Tomato
Tomato

Fine mapping of quantitative trait lod for improved f...
Genetics of drought tolerance during seed germinati...

QTLs for Tomato Powdery Mildew Resistance (Qidiu. ..

Quantitative Trait Locus Analysis of Leaf Dissection i...
The making of & bell pepper-shaped tomato fruit: ide...
Mapping QTLs conferring early blight {Alternaria sola...
Malecular mapping of capsaicinoid biosynthesis gene...
QTLs for resistance to powdery mildew in pepper un...
Comparative mapping of Phytophthora resistance lo...
Mapping of yield-related QTLs in pepper in an inters...

fs3.1: a major fruit shape QTL conserved in Capsicum

Linkage of the A locus for the presence of anthocya...
Polygalacturonase: a candidate gene for the soft fle...
The heat-stable rootknot nematode resistance gen. ..
Homoeologous pairing and recombination in Solanum. ..

The self-pruning gene family in tomato

Comparative mapping of ZYMV resistances in cucum...

Malecular characterization and isolation of the F/fge...
Five independent loci each control monogenic resista. ..
Identification of quantitative trait loci involved in frui...
Candidate gene analysis of anthocyanin pigmentatio...
Mapping Ol-4, a gene conderring resistance to Odiu...

Mapping, genetic effects and epistatic interaction of...
QTL mapping of anthracnose (Colletotrichum spp.)r...

The tomato homolog of the gene encoding UV-dama. ..
QTL analysis of fertility restoration in cytoplasmic ma...

Characterization and molecular genetic mapping of ...

A comparative study of the genetic bases of natural...
Evaluating the genetic basis of multipledocule fruitin...
Localization of jointless-2 gene in the centromeric re...
Fine mapping of the parthenocarpic fruit (pat) mutat...
Advanced backcross QTL analysis of a Lycopersicon ...
Inheritance and genetic mapping of cucucumber mos. ..
A molecular linkage map of tomato based on a cross ...
The broad-spectrum tospovirus resistance gene Sw-...
RAPD and AFLP tagging and mapping of Beta (B) an...
F58.1, a major JTL, sets the pattern of tomato carp...
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FRARY, &

Foolad, M

Bai, ¥

Haltan, H

Van der Knaap, E

Zhang, L

Blum, E

Lefebvre, ¥

Thabuis, A

Rao, 5

Ben Chaim, A

Ben Chaim, A

Rao, G

Ammiraju, J

Ji, ¥

Carmel-Goren, L

Park Y.

Mibus H.

Frantz 1.0

Monforte A.J.

De Jong W.5.

Bai, Y. , Lindhout P.

Coaker, G.L.

Voorrips, R.E. , Groenwold, R.
Lieberman, M., Levin, L.
Wang, L.H., Palloix, A,

Lee, .M., Kim, B.D.

Frary, A. , Tanksley, 5.D.
Barrero, L.5. , Tanksley, 5.D.
Budiman, M.A., Wing, R.A.
Beraldi, 0., Mazzucato, A.
Frary, A. , Tanksley, 5.D.
Stamova, B.5., Chetelat, R.T.
Chen F.Q, Foolad, M.R.
Brommonschenkel, 5.H., Ta...
Zhang, Y., Stommel, 1.R.

Ku, H.M., Tanksley, 5.0,

GEMOME (2003) 46:235-243

Genome (2003) 46:536-545

Malecular Plant Microbe Interactions (2003) 16
Genetics (2003) 165 1541-1550

Theor Appl Genet (2003) 107: 133-147
Malecular Breeding (2003) 12: 3-19

Theor Appl Genet (2003) 108: 79-86
Theor Appl Genet {2003) 107: 661-666
Theor Appl Genet (2003) 106: 1473-1485
Theor Appl Genet {2003) 106: 1457-1466
Genome (2003) 46: 1-9

Theor Appl Genet (2003) 106: 889-894
Plant Molecular Biology {2003) 51: 135-141
Theor Appl Genet (2003) 106: 475-484
Theor Appl Genet (2003) 106: 979-983
Plant Molecular Biology (2003) 52; 1215-1222
Theor Appl Genet (2004) 109: 707-712
Theor Appl Genet (2004) 109: 1665-1678
Theor Appl Genet {2004) 108:1033-1038
Theor Appl Genet (2004) 108:750-758
Theor Appl Genet {2004) 108:423-432
Theor Appl Genet (2004) 109: 1215-1223
Theor Appl Genet (2004) 108: 1047-1055
Theor Appl Genet {2004) 109: 1275-1282
Theor Appl Genet (2004) 108: 1574-1581
Thear Appl Genet {2004) 109: 1058-1063
Theor Appl Genet (2004) 108: 619-627
Theor Appl Genet (2004) 109: 523-533
Theor Appl Genet {2004) 109: 663-679
Theor Appl Genet (2004) 108: 190-196
Theor Appl Genet (2004) 108: 208-216
Theor Appl Genet {2004) 108: 485-496
Theor Appl Genet (2000) 101:527-537
Genome (1599) 42: 94-103

Malecular Plant Microbe Interactions (2000) 13
Theor Appl Genet (2000) 100: 368-375
Theor Appl genet (2000} 101: 873-878
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Molecular data in ICIS

Marker assisted

ENTRYCODE UNIQUE_ID DESIGNATION

05_1698-6P
05_1698-7P
05_1698-8P
05_1726-2P
05_1726-3P
05_1726-4P
05_1726-5P

CUP 4-55317
CUP 4-55318
CUP 4-55319
CUP 4-55504
CUP 4-55505
CUP 4-55506
CUP 4-55507

VDS745-12-6P
VDS745-12-7P
VDS745-12-8P
VDS763-7-3-2P
VDS763-7-3-3P
VDS763-7-3-4P
VDS763-7-3-5P

-5656317
-55318
-55319
-55504
-55505
-55506
-55507

Genetic distancing

ENTRYCODE UNIQUE_ID DESIGNATION GID ENTRY_ID AFLP1 AFLP2 AFLP3 AFLP4 AFLP5 AFLP6 AFLP7 AFLP8 AFLP9 AFLP1

05_1793-2P
05_1793-3P
05_1797-2P
05_1797-3P
05_1799-3P
05_1800-1P
05_1805-3P

CUP 4-56093
CUP 4-56094
CUP 4-56099
CUP 4-56100
CUP 4-56106
CUP 4-56107
CUP 4-56118

GID ENTRY_ID PRE|

158
159
160
345
346
347
348

x o o

VDG477-4-10-2-; -56093
VDG477-4-10-2- -56094
VDS742-44-1-2F -56099
VDS742-44-1-3F -56100
VDG487-23-14-2 -56106
VG718-3-1-1P
VS724-6-2-3P

-56107
-56118

934
935
940
941
947
948
959

DI I W

Aster
Aster
Aster
Aster
Aster
Aster
Aster

O000 > >>»

MV_MK- GENE_SOURCE
D_ML9 PRED_ML9

>>2>>000

MAS_REMARKS
recombinant -> small introgressior

MK_23M59 (0OcM)no seg all S
MK_23M59 (0OcM)no seg all S
MK_23M59 (0cM)no seg all S
MK_23M59 (0cM)no seg all S

000> > >
O0O0O>000
>> > >> > >

Load (raw) marker scores into ICIS.
Project name (eg. CuOA) and marker name

(eg. E12M48_M124.6) are keys.

Casper aan den Boom, May 2006
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selection / Marker assisted backcross breeding

MV_LOC-

>I I W>

>> > >> > >

WII>w

OO0OO00000n

>>>>>>>

>0000>»>

WITI>»O

AFLP1 MAS_7 AFLP2 AFLP3 AFLP4 AFLP5 AFLP6 AFLP7

>>>>>>>



Interfacing to ICIS
Linking genetic and phenotypic data

Project code : eg. ToOK

Marker name : eg.
E12M48 M120.3

QUERY Retrieval arguments

NUNGEMS

QW_

Casper aan den Boom, May 2006 nunhems ©
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_ N

000000

NunGems is ONE database over ALL crops :Q’ - Qz

ICIS has for each crop-implementation a :g 3 4:

different set of database BOOODD
NUNGEMS

ICIS| | ICIS| | ICIS| | ICIS| | ICIS| | ICIS| | ICIS| | ICTIS| | ICIS| | ICIS| | ICIS

Reris oW PeIaDE.JH

(@
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Link ICIS - NunGems

+ Both ICIS and NunGems databases are on (same)
Oracle server
» Link is Read-Only from ICIS into NunGems
+ Link via

* ProjectCode (eg PU1X)
» Unique Marker name (eg E23M59_M297.1)
* (Unique Germplasm Identifier (eg CUL 5-99584))

+ Goal is "reports” for:

Breeders
(Marker data next to their "breeders” data)

Research scientists
wy

(Pedigree data next to their "marker” data)
Casper aan den Boom, May 2006 nunhems ©



Link ICIS - NunGems

Nautilus Database

ICIS Central ICIS Local

NunGems Crop Schema Crop Schema

schema

>

ICIS VIEW Lrop schema
" |

_QW_

Casper aan den Boom, May 2006 nunhems ©



Nunhems ICIS-Crop Retriever
linked Oracle views to ICIS and NunGems

P2 Deskiop ANLNUNS0016 - Citrix ICA Client

Microsoft Access

JEiIe Edit Wiew Insert Format Records Tools Wwindow Help

- BEGRY iRy o @ silYay éa % | Ba- 0.

EH ER OR OP : Database |0 x
L open [ Desion i Mew | X | %
Objects Creats table in Design view + & BRY_MAMES_CRS_NM +@ BRY_VARIATES +@ BR_vLOO101
Create table by using wizard +@ ERV_MAMES_DER_HM +@ EBRV_ CROP_INFO_GEMERAL LBL_LO0O2
Create table by entering data »@ BRY_MAMES_EXT_LT *@ BRY_NG_alL 01 ) LEL_LOO4
wi@ ERV_ATTRIBLTES_GEN_CD »@ ERV_NAMES_FRZ_NR * BR_TFo01014_GID LEL_LOOS
+@* ERV_ATTRIBUTES_GEMN_RE +@  ERY_MAMES_MUN_MR +@* ER_TFO01016_DESIGMATION LBL_LO0G
w@* ERV_ATTRIBUTES_GRP_CD » @ ERV_NAMES_PRI_MNR +@ ER_TFoO101C_ECD LBL_LOO9
wi BRY_ATTRIBUTES_REMARKS »@ BRY_NAMES_RE_ERE »@ EBR_TFO0199_FINAL LEL_LO13
wi@ ERV_ATTRIBUTES_RES_RE +@ BRY_NAMES_RE_OEBR +@ ER_TFo0299_FINAL LEL_LO17
+ @ ERV_ATTRIBUTES_RM_IMP +@ ERV_MAMES_RES_NR +@ ER_TFon3go_FINAL LBL_LO1&
» @ ERV_ATTRIBUTES_SCH_RE »@ BRY_MAMES_UMN_CRS +@ ER_TFo04o0_FINAL LEL_LOZ0
i VAN TS = gRy_ NG_ALL_01: Table [_[O]x]
+ & BRY_ATTRIBUTES_ PROJECT MAP MARKER MAS_HAME | LINKAGEGROUP POLYMORF_DETE
+@ ERv_FACTORS | | POy _mapd E2EMS4_Mad11.7 Pl _sll_1a 0 aFLP
+@ BRV_FACTORS var | |PuDY PUDY_mapd E11M55_M352.1 PuD_all_1a 45 AFLP
® tRY_GERMPLASM | |Puov PUDY_mapd E26MSE_t250.1 Pul_all_1a 53 AFLP
u - || P PUDY_mapd E26MSE_M251 5 Pul_all_1a 53 AFLP
+ @ BRY_GERMPLASM_E | |Pum PO _map1 E14M54_MIGE.0 Pl _all_1a 6,3 AFLP
» @ BRY_GERMPLASM_L||  |Puly Pu0Y _mapi E14h54_m3E4.3 Pul _all_1a 6.3 AFLP
+@ BRv_LIST_ENTRIES |_|PuOV PUDY_mapd E23MSS_M219 .4 PuD_all_1a 9 AFLP
® tRY_LIST ENTRIES | |Puov PuDY_mapd E23h59_M170.9 Pul _all_1a 10,2 AFLP
u - I |Puov PUDY_mapd E11MS54_M345 4 Pul_all_1a 10,9 AFLF
+@ BRY_LIST_NAMES | |PuD PO _map1 E11ME0_M233.5 Pl _all_1a 12,2 AFLP
wi@ Brv_Location || [Puov PuDY_map E14M90_t179.9 Pul_all_1a 15,2 AFLP
+@ ERY_METHODS | |Puov PUDY_mapd E12M36_M270.4 Pul_all_1a 16,3 AFLP
| |Puov PulY_mapi E23M50_M52.0 Pul_all_1a 20,8 AFLP
*® BRU—NAMES—ABBRE Poarss Py mand F14AKET K119 72 P 1a g aFlp
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Nunhems ICIS-Crop Retriever
Example of query

i Desktop ANLNUNS0016 - Citrix ICA Client

Microsoft Access - [-Example_Link_ICIS_MunGEMS : Select Query]

J Filz Edit Wiew Insert Query Tools window Help I

B-HEEY [ sa|Es o @ R a N Da-|®.

BRY__NG_ALL_D1 BRY_STUDY_MAMES

Ed Ed
PROJECT

MAP ._\_‘
MARKER

MAS_MAME
LIMNKAGESROUP

M
POLYMORF_DETECTOR

STUDY_MAME
STUDY_TITLE
PROJECT

STUDY _DATE_START
STUDY_DATE_END
STUDY_ID

BRY_YARIATES

*

TY¥PE

ABER.
DESCRIPTION
PROPERTY
SCALE

Eﬂ:oﬂplz USYS_TL_DINDEX
STUDY_MAME USYS_TL_DATA_C +

STUDY _ID #

QUMITID

PROPERTY_ID EUNITID FACTORID
SCALE_ID YARIATID LEVELNG
METHOD_ID f DVALLIE REPRESMO
WARIATE _ID
KN
Field: |PRCIECT Map MAaRKER. MAS_MAME LIMEAGESGROUP M Dy aLLIE DINITID
Table: [BRY MG _ALL 01 ERY MG ALl _01 ERY M ALl _01 ERY MG all_01 ERY MG ALl _01 ERY M ALl _01 LSS _TL _D&aTa C LISYS _TL_OIMDEX
Sork:
Shiow:
Criteriat
ar:

N2V
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Thanks
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