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and Gene Management System (GeMS)

o \Whiat 1s ICARDA Generation Genomics “ LIMS and GeMS”?
o \Whiat Is the relation between LIMS & ICIS?
o What *“ LIMS and GeMS™ cani do?
o IHow' can “LIMS and GeMS™ help the end users?
o IHow does LIMS work?
o \What about the security system?
o \What are our achievements? (\WWhere are we now?)
o \What are our next steps? (What's next?)
o Diffiiculties and solutions!




What 1s ICARDA Generation
Genomics “LIMS and GeMS”?
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Jjool te store; erganiize and analyze data.
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What i1s ICARDA Generation
Genomics “LIMS and GeMS”?

LIMS

Laboratory
Information
Management
System

Effective capture, storage and decumentation
of practices and output data:

GeNS

GENE
ViR emeni
SYSiEm

o |Laberatory protocols, procedures

Sterage

Menegement » DNA EXxtraction, Quantification, Dilution

and Gel Images

« PCR Tracking: Primers, Programs, Mixes
and PCR Electrophoeresis.

@hers
tools and
services




What i1s ICARDA Generation
Genomics “LIMS and GeMS”?
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Lagorzeigry
IriforeneEie)
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SyStem

GeMS
Stolage Storage and management of molecular Gene
Vienegement marker data in readily useable formats Management
System
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tools and
services



What i1s ICARDA Generation
Genomics “LIMS and GeMS”?

IHIVIS

Lagorzeigry
Irifor et
Vg emeni
SyStem

The Storage Management Systems handle
the materials used in the day te day work in
the laboeratories:

GeENIS
Storage « Min and Max gquantities ofi materials Gefie
Management IVIEREGEMENT

SYSLEm
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» EXpiring| dates

» Storage places inithe stores / fridges

@hers
tools and
services
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What i1s ICARDA Generation
Genomics “LIMS and GeMS”?

IHIVIS

Lagorzeigry
Irifor et
Vg emeni
SyStem

Others tools and services:

» Batch loading and import services
» Projects monitoring

o Security system

« \Web interface

o Backup / Restore System

GeNS

GENE
ViR emeni
SYSLEm

Sterage

Management

Others
tools and
services




What i1s ICARDA Generation
Genomics “LIMS and GeMS”?

LIMS

Laboratory

Information
Management
System
Integrated environment

for storing and managing
Storage laboerateny and moelecular marker GeMS
ETEIE datain a uniformed format for Vianagement

easy handling, moenitoring and e

exchange of Infermation
Others
tools and

services




What are Generation GLIMS
And GeMS Inputs & Outputs?
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What are Generation GLIMS
And GeMS Inputs & Outputs’P
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Extraction

Protocols
Markers
PCR
Programs
PCR Mix
PCR

machines

LIMIS

- DNA Quzairiificatior)
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- Pllates Management
- Electrophoresis

- Security System

- Project morllitorirlg
SiocK rarlitarire
GEINMIZUES

“Ellec. Images

- Genotypic Data.

Databas




What i1s the relation between
LIMS & ICIS?

*ICIS = International Crop Information System Collaborative initiative of the CGIAR centers



What i1s the relation between
LIMS & ICIS?

ICIS’-GMS
Genealogy
Management
System

o Genealogy (ICIS-GMS)

e Phenotype (ICIS-DMS)

o Geography (ICIS-GIS)

ICIS-DMS
Data
Management
System
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ICIS-GIS
Geographic
Information
System

*ICIS = International Crop Information System Collaborative initiative of the CGIAR centers



What i1s the relation between
LIMS & ICIS?

GLIMS
Genomics 'CS'S*'GI'V'S
enealogy
Laboratory Management
Information N
g Management Q/// @
. System g GeMS
“— Gene
Management
System &
_ : : )/ ICIS-DVS
| rating moelecular and phenoetypic data Is a Data
S towards novel gene discovery for the Management
deveélopment of new: crop varieties with better System

adaptation te biotic and abietic stresses and =
iImproved yield capacities.

ICIS-GIS
Geographic
Information
System

Integration; of molecular data with/ infermation on
genealogy (ICIS-GMS), phenotype (ICIS-DMS) and
geography (ICIS-GIS)

*ICIS = International Crop Information System Collaborative initiative of the CGIAR centers



What can “LIMS and GeMS™” do?

Some examples of different functions in ICARDA Generation Genomics
LIMS and GeMS:

 Manage the information of DNA extraction

 Manage and Track PCR information

My workspace

« Batch loading and import services

» Search depending on a range of different parameters
* The Web interface

» e-notification system (Storage Management)



%?%Qéo Can Il manage the information
-~ of the DNA extraction?




Can |l manage the information
of the DNA extraction?

Ei DHA Extraction

Chourna

Chournane,

Final Conce

Id
Incubate in

ak 4000 rpm Far 5 min.

DNA Extraction: Proetocoels, quantification, gel images, accession information,
DNA dilutions (calculated by the program based on stem and! final DNA
concentrations)




g@c{go Can Il manage and track PCR
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777777777 Information?




Can Il manage and track PCR
Infermation?

& PCR Tracking

Machine
AEI-PRISM, WA Seq.
ABI-FR.

ABI-PR.
ABI-PR.
ABI-PR.

Program

Zolor: Fam / Blue

PCR Tracking: Managing the infermation off acCessions, primers,
programs, mixes and PCR conditions
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What Is my workspace?

= (73 DNA Extraction (Plates)
= 2/172005:13
Plate Accessions

= 27672005 : 12 : Choumane,
e 2/7/72005 : 13 : Choumane,

= 2/1/2005: 14
Plate Accessions
G 2/9/2005 : 14 : Choumane,
= 2/2/2005: 15

My Woerk Space: A clear interface for information management: project
Infermation, accessions, DNA extraction (plates), gellimages, PCRs
and molecular variants




What Is my workspace?

Fg- M ni ICARDA Generation LIMS and GEMS
— ’ { Eile  DNAEstraction PR Tracking  Gene Management System  Addiional Information  Storage Managemert @5 Links  Window  About
-
e My Work Space...
= £ Gerolyping barey [Demo Data) | IG Mo, |Opbical density (260 { Optical density (280 { Dilubon Factor [E stinsted DN& Concenratio] Fatio | Tax Name [4ccession Code [Project Acce: » |
= (7J Dha 51"“““"“1”3“-"‘1 16898 080 0% 200 B.0000 08853 Hordeum vu 1 1
vl 20 20E 1 16925 1.90 200 200 19,0000 0.9500 Hordeun v 2
'2 m'“h’znucﬁ':““"‘ s Ec-w — 17554 110 1.20 200 11,0000 03167 Haordewur v 75
[ 23?',!2005 1 3 E Chnumana-, 1 ?581 EI.EJ U.:.J EDD E.[[HJD 1.853? Hutdeu'n wYu ?E
= 2172005 - 14 17566 1.00 1.10 200 10,0000 09097 Hordeum v 77
Plate Accessions 17568 0.60 020 200 6.0000 20000 Hordeum wa 72
G5 2/9/2005 - 14 : Choumane, 17579 110 150 200 11,0000 07332 Hordeum vu 79
= [EE 2/2/2005:15 17586 0.70 010 200 7.0000 7.0000 Hordeum vu 50
Plate Accessions 17596 1.20 1.25 200 12.0000 0.9600 Hordewurn vu 51
E: . 17504 0.90 020 200 9.0000 45000 Hordeurn vu 82
- i 17611 1.30 120 200 13,0000 1.0000 Hordeum vu 83
= \; CP Genotyping Barley
B DMA Exiraction (Plates) 17627 0.70 030 200 7.0000 23333 Hordeum vu 24
PCR: 17628 1.40 1.40 200 14,0000 1.0000 Hordeum wu S5
Accessions 176N D.ED 040 200 B.0000 1.5000 Hordeum w85

=B TR Gannhininn Chickres
<]

E

. “:ﬁ Genolyping barley [Demo D ata) ' Aun Date [mdddyys) Extraction ID Done By Froject Name

= m DMA Extraction [Flates) ;
Cl ' al
s =1/2005 - 13 2172005 13| Choumane, Wala Genotyping barkey [Dema Data

% Plate Accessions E strsction Protocol Type of Matenals Age of Material [Day]

pReBBBI EHAAAN

2/8/2005 - 12 : Choumane | Legumes and pathogenic fung Leaves 14
G 27772005 - 13 Choumnane,

Edtraction Protocol Detaits
® fg’?ﬂ:&:; 1. Grind 0.3g of dry sample Gsue (2 for fresh tissue) in 10ml of preheated (BOERET473.C) 2<

2/9/2005 : 14 : Choumane, CTAR buffer, Transfer the fluid to 2 50w Erenmeyer flask.
+ [EE 2/2/2005:15
PCRs 2. Incubate in 2 shaking water bath [E0LRET 473:C) for 30min
Accezsions
= @ CF Genotyping Barley
v DM Exbrachion [Plates) 4. Trarster carefully bo a corex tube and centifuge 3t 4000mpm [1900g] for 15 mn
FCRz
Accessions Remarks
= \5 CF Genotyping Chickpea

PR ikt E st ar b (Blstac)

3. Add 6.5 mil of chlonsfom:eoamplacohol [24;1)Land mix gently but thoroughly o 1 D

S|

2,0.1.4153

My Woerk Space: A clear interface for information management: project
Infermation, accessions, DNA extraction (plates), gellimages, PCRs
and molecular variants




<, Does LIMS have Batch loading

and Import services?




Doees LIMS have Batch loading
and Impoert services?

% Molecular Variants PCR ID. : 43 =JoE3

Lane No. | Accession Code | GID No. | Primer |M'|||' Type | Molecular Weight | Allele Mo. |Quality| Amount | {f
45 24 Scssr2748 Allele 143.22 144 200 1 =
27 21 Sossr02748 Allele 143.65 144 200 1

15 19 Scssr02748 Allele 143.93 144 200 1
21 20 | Import ICARDA Dataset EE Allele 143,94 144 200 1
&85 1-Selct data s Allele 144,39 144 200

C:A\Diocuments and SettingstHsimoy
[} ts4ICIS-GEMSAICIS-GEMS COMD

39 e — Allels 144,44 144 200

2- Select Crop Hame:

30 Allels 145,05 144 200

Lentil

9 Allele 145,23 144 200

3- Select Praject Name:
27 llal PR 144

CP Genotyping Lentil

TCO@Ee e ®

&
s

a0 Batch Loading

4- Select PCR:

37 52 B/23/2006 : Hamwieh, Aladdin

15 53 8/23/2006 : Hamwieh, Aladdin
B4 8232008 : Hamwich, Aladdin Bl SEE]UEFICE[ AFF

an 55 8/23/2006 : Hamwieh, Aladdin
B 8/23/200E : Hamwich, Aladdin

57 57 8/23/2006 : Hamwich, &laddin L = P

lals]

a1

58 8/23/2006 : Hamwich, Aladdin 2- Select data file:

59 B/23/2006 : Hamwieh, &laddin 5 3

B0 £/23/2005 - Hamwich, Aladdin " | CADocuments and Settings\Hzimasky
! = | DocurnentssICIS-GEMSMCIS-GEMS COMCIS-GEMS
= . m —_—
If the Quality measure is provided with the

data then please provide details of the scale. o Mt n

9 | This will depend on the genotyping software 3 LDadmg'
used For example the LI-COR software | |:|."I

20 provides a value from 0 to 100 ar 200 if
quality of the data is checked manually,

1- Select machine name:

CT > T T T T7T

23

E- Loading

| o [ Start Loading ] [ ) Close
l Start Loading l [ @ LClose ]

Batch loading and Import services: The batch input pregram saves
time andl secures high accuracy for data entry by Importing the

Infermation directly from the seguencer or excel files.




Can | search depending on a
range of different parameters?




Can Il search depending on a
range of different parameters?

‘ﬁ& Search: GEMS Information

| Crop Name:  Barley - | |Primer : BmacO01d  [|Primer Type: 53R

PCR
161 AEI-PRISM, 377-DMA Seq.  PCR-7 9/20{2004  kyping barley M Information

s[5

1- Select Export Format : 2- select Export Type :

-:'_:Z:- HTHML (-HTUL) ' To File

: XML £ i view Only

' Microsoft Word { Export to GCP
' Microsoft Excel (- ! p template for SSR

i Text (3 ) 4 ) fingerprinting

' Rich Text {.RTE) i _ data

' Comma-Separated Text { ) (

‘Tab-Separated Text = _

' Data Interchange Format E-“:F'Dr_t g _[:":P
Matrix

' SYLK Format

i Clipboard

0 Advanced Data Export | @ ‘

Close

®'8 cearch Conditions E Search Restits
2

Search, browse and share: GeMS allews to search for a range of different
parameters, to display the search results and export them in different
fiormats (eg. HTML, XML, MS Word, MS Excel, Text, GCP format ... etc )




What i1s the web Iinterface?




What i1s the web Iinterface?

The Intranet /internet
USEers can access the
ICARDA genes’
Information from any.
computer without a
Special program,

they only need an
Internet browser.

WEB
Application

Intranet / Internet

Web Clients



e-notification system (Storage
Management)

The Storage Management Systems handle the materials used in the day.
to day work in the laboratories:

» Milnfand Max quantities ofi materials

* EXpiring| dates

» Storage places inithe stores / fridges

e-notification system sends an e-mail to stores’
administrators when any USer registers a new.

store reguest -l.@

Store “I”
admin




Flow of Work Processes




DNA Extraction

i §

DNA Gel Images

DNA Quantification

DNA Dilution

| O Lot

PCR Tracking

Electrophoresis

Extraction
Protocols

PCR Plates
Management

PCR Mix
Management

PCR Programs
Management

PCR Markers
Management

Storage
Management

Storage
Management



Accessions

Electrophoresi
Images

Primers

7N

s GIVIS

Garle
WVieigeid ElEib
SVY/Stem —

L__—=

MV Types

CR Tracking

Detect
Machines

PCR Mix
Information

Molecular \VVariants

-

PCR Program

Information

(Allele, Morph, Nucleotide,
Fragment ... etc)




ICARDA Gene Management System...

|

|

I nfermeatien Detect

| ' Color
Reguest !
ﬁ: r [ rar

_’l ; PR \ Viachine

| Information m

l .

: < Ipkie)cnsiciilio)q)

I Accession EleCiior M
Response | Information phoresi

oM en

£ N £ WVelecular

' ' . ; Structure
Simer \/ariant
Infermation .
Information F
- ype
jeCt ' roiec |
Inf rmation Type

Prinfers Tyges
(Metniacs of
DEetection) Information



How can “LIMS and GeMS*™
help the end users?




How can “LIMS and GeMS*™
help the end users?

Who are the expected users of
“LIMS and GeMS™?




How can “LIMS and GeMS*™
help the end users?

Who are the expected users of
“LIMS and GeMS”?

o [[EChniclans: they enter the data of the
daily: woerk (plates information, DNA
extraction, guantification, dilution, etc).

o Researchers (prefessional userns): they
analyze, evaluate, Import, export data,
etc.




How can “LIMS and GeMS*™
help Researchers and
Technicians (the end users)?

 Collect and Link data generated during work
steps, perform documentation, calculations and
review results using integrated database...

e Supervise the lab process, react to bottlenecks
In workflow and ensure regulatory demands.

* Follow up on progress, review results and print
out reports and other documentation (perhaps
even historically).



How does LIMS work?

: WEB | ¢ I
: Application : - [ Windows Serven2008

Web Clients

*Microsoft Internet Explorer (version 5.0 or later)
*Netscape Navigator (version 6.0 or later)



What do | need In order to run
ICARDA Generation “LIMS &
GEMS™ 2

: LAN Clients
i » Microsoft Windows ::

WEB / database server

* Microsoft® Windows® Server 2003 family
* Microsoft Internet Information Services

Web Clients: : « NET Framework 1.0/1.1.
» Microsoft Internet Explorer (version 5.0 or later) « Microsoft Data Access Components

» Netscape Navigator (version 6.0 or later)




What about security. iSSL@‘M’

There are three levels of security access in “LIMS &
GEMS” .

Users who have these accounts are
responsible for managing the data (Add/ Modify/
Delete). These accounts have all permissions on the
system.

All users can browse and search data.
Users can only modify their own data but not the data
entered by someone else.

This account is read only. This means users
with guest Privileges can only browse and search.



ICARDA
1977-2007

- Gel"\f/ié'w

/& Ll

RS

UserName & = |
password

g L



What are our achievements?




What are our achievements?

o Uploading miermation; on primers, accessiiens; anad
genelype data of the cemmissioned genetyping projects
(GCP) I barley, lentil andl chickpea carread out at ICARDA

o Uploading ICARDA |al procedures; inte GLIMS

o Add support GCP dataset template for SSR fingerprinting
data.

o A new export senvice in ICARDA Generation Genomic GeMS
to create the Molecular Variants Information as, a. Matrix

o Now our Genemic LIMS andl GeMS can handle accessions
infermation depending en many. IDs (Irke |G, ICC ... ete), It
stores ICIS GIDras the default identifier for ACCessions...



What are our next steps?
(What's next?)

s \/isualisatien tools: statistics graphs and reponts...

o OUutpUt fer Immediate usemn different analysiis programs
(Damwin, NIISYS, Tassel, Structure, PopGen, Arleguin)

o Developinge a datalnase ior storng results off @it analy/Ses
aind assoclaen mapping e miegrating data aclioss
different pepulatieons;and studies

o Develeping an interface o retreving data firem: ICIS-DVIS
(phenoitype data), ICIS-GVS (genealeay) and ICIS-GIS

o Microsatellite fineder and primer designer: fully integrated
Withi ICARDA GLLIMS & GeEMS



<, Visualisation tools: statistics
~+  graphs and reports...




Why Microsoft SOL Server 2005
EXpress?




Why Microsoft SQL Server
2005 Express?

e Database Size: 4 GB

 Online System Changes: Includes Hot Add Memory,
dedicated administrative connection, and other online
operations.

Auto Tuning: Automatically tunes database for optimal
performance

e Serviceability Enhancements: Dynamic management
views and reporting enhancements.

* Full-text Search
 Advanced Auditing, Authentication, and Authorization

« Data Encryption and Key Management: Built-in data
encryption for advanced data security.

pen—e




Why Microsoft SQL Server
2005 Express?

Native XML: Includes XML indexing and full-text XML
search (Native XML data can be stored, queried, and
Indexed in a SQL Server).

o User-defined Types: Extend the server with your own
custom data types.

o Transact-SQL (T-SQL) Enhancements: Includes
exception handing, recursive queries, support for new
data types, error handling, recursive query capabilities,
relational operator PIVOT, APPLY, ROW_NUMBER
and other row ranking functions, and more.

* Integration with Microsoft Update

 SQL Server Management Studio Express : Easy-to-use
graphical management tool.

e SQL Analytical Functions and Star Query Optimization




Why Microsoft SQL Server
2005 Express?

* Native Support for Web Services: With
SQL Server 2005 developers can develop
Web services in the database tier, making
SQL Server a hypertext transfer protocol
(HTTP) listener and providing a new type
of data access capability for Web
services-centric applications.




Why Microsoft SQL Server
2005 Express?

 Visual Studio Integration: Tight integration
with Microsoft Visual Studio and the .NET
Framework streamlines development and
debugging of data-driven applications.
Developers can build database objects,
such as stored procedures, using any
.NET language and can seamlessly
debug across .NET and Transact-SQL
(TSQL) languages.

pen—e




%\%@0 Why Microsoft SQL Server
- 2005 EXpress?

“LIMS and GeMS™

ICARDA Generation Genomics

Analysis Services %ZJ
Notification Services g%
Data Transformation Services o) 3
Replication Services >

Relational Database

" Microsﬁsfr
£ Windows Server2003




Why ADO.NET?




Why ADO.NET?

The standard way to access data in .NET
—amiliar to most .NET developers

Data Providers do the dirty work
Developer has maximum control / flexibility

Ease of switching data providers makes phased
migration easier

Very low cost

Updating Data more efficiently (Faster, Easier
transactions and Better caching strategies)

Better caching strategies




Where can | get more infermation?

fhe web pages ofi ICARDA activilies Under the CP:
hitp://MWWW.Icarda. org/generationcp/

This website provides information and details about ICARDA’s activities under:
Generation Challenge Pregram, you can find the latest information;, REWS,

progress reports And full contact information of ICARDA Generation Challenge
Program Team work.


http://www.icarda.org/generationcp/

Where can | get g
: ICARDA “activities: in: collaboration, with {he* challengs{i?r'og‘r'aﬂl,."

CARDA Generation Genomic LTMS & GeMS

more information?

ar: environment for G

Viore infermation and: detalls available on:
hitp://\Wwww.Icanda.org/GenerationCP .

gglimsgems/

program for
e

Laboratory Mana

ICARDA Generation Genomics
Laboratory Information
Management System (GLIMS)
And Gene Management System

(GeMS)

1. E n g m for m 5 used in the laborator

| o s s
L S

dilutions, qu

Genomic

i. Pro;
il St
m

H. Simo, M. von Korff, W. Choumane, A. Hamwieh,
S. Udupa, H. Sayed, M. Baum, AN. Akintunde

ting the inform
ion in the d.



http://www.icarda.org/GenerationCP
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