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Sorghum Dataset

e Samples

e Markers

— Constraints:
o 3 different labs: ICRISAT, CIRAD, CAAS
» 3 (at least...) different protocols
 Marker to be chosen
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Sorghum Dataset — Samples — Year 1

3000 accessions

700 accessions

50 SSR
30 SSR
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Sorghum Dataset — Samples — Years 2 & 3

3400 accessions

3000 accessions 400

4 CAAS

22 CIRAD

22 ICRISAT

« 3400 accessions (2900 ICRISAT, 250 CIRAD, 250 CAAS)

e Including
— 90 % landraces
— 8 % breeding lines or advanced cultivars
— 2 % wild samples

5 majorraces (B, C, D, G, K) and 10 intermediates
e 13 sub-continents
 DNA extracted at Icrisat and Cirad, from a unigue plant

73 1 )
O

)Generation

GCP/SP4/Genotyping Data Quality Workshop 4




Sorghum Dataset - Markers

e Year 1: Test of 104 markers

— Criteria
e« 2 SSR/bin (10 LG)
» availability of primers in at least one lab
 tri-nucleotide vs di-nucleotide SSR pattern
» quality of amplification when known
* when no marker was available for a bin, one additional marker was chosen in adjacent bins.

» 26 markers from ICRISAT mandatory
— 48 accessions chosen from a previous RFLP study
— Comparison of the results between labs

« CAAS:
— ABI, capillary system
- M3 tall
— Genotyper software
 ICRISAT:

— ABI, capillary system

— Genotyper software
e CIRAD:

— LICOR, gel system

- M3 tall

— SAGAGT

e Year 2: New markers added...

TO HAVE ROBUST MARKERS !l
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Sorghum DataSet - Markers

 From all lab data:
— Comparison 2 by 2
— Good scoring of the heterozygous
— Overall differences < 3

e Pb differences

— Correlation coefficient >= 0.9
—SD<=1

* Only one marker could be chosen...
— Due to bad interpretation of raw data by the CAAS
— Technical constraints

g
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Genotyping constraints

Fuzzy bands
Xtxp88 But still readable !!!

Z Clear bands

- - = 8 ‘'Y
 Competition between alleles
— Allelic dropouts ?
)
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Comparison between labs

Cirad ICRISAT CAAS
1 211 19 192 211
211 19 192 211
2 209 19 190 209
209 19 190 209
3 207 19 188 207
207 19 188 207
4 213 19 194 212
213 19 194 212
5 221 18 203 220
221 18 203 220
8 209 19 190 208
209 19 190 208
11 209 19 190 208
209 19 190 208
12 211 19 192 210
211 19 192 210
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Allelic control + Improvement softwares
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Control

Xcupld

226

228

230

240

Allelic control
Softwares

-SAGA software use
-AlleloBin
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Sorghum Dataset — 48 Markers

 Comparison between Cirad and Icrisat data
e Addition of new markers
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Sorghum SSR reference kit

o http://sat.cirad.fr/sat/sorghum_SSR_kit/
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A Sorghum bicolor genetic diversity 55... €

A SSR Kit to study Sorghum genetic diversity

The sorghum SSR kit has been elaborated in the frame of a large genotyping 9
project (3000 sorghum accessions x 48 SSR loci) supported by the Generation C ® )

Challenge Program. Sub-Programs 1 and 5 (grants dedicated to Daniel Fonceka XG eneration
and M'Baye N'Doye Sall. formerly working at the Ceraas, Senegal). It is Bt T Dt e T R
composed of the allelic sizes of 3 controls for each of the 48 SSR locus.

Composition of the controls: includes the accession number (as provided by
ICRISAT), in the genotyping order, and there belonging to the controls.

The 3 controls are composed of 10 DNA samples mixed in 2 pools of 3 and 1 pool
of 4 individuals. The 10 individuals were chosen from 48 Sorghum

samples presenting a fair picture of the overall genetic diversity. in order to
represent a large range of allelic diversity, both in term of allele number and allele
sizes. Each control is amplified for each marker. and allelic sizes are used as
control sizes.

Characteristics of the 48 markers: includes. for each locus. its name. the
microsatellite motive, forward and reverse primer sequences. the number of alleles
observed among the controls and their size range, and linkage group assignation
(following Kim et al. (2005) nomenclature).

The 48 loci are located regularly throughout the genome. so that there are roughly
5 markers per chromosome. Most of the markers were previously published
markers (Brown et al.. 1996; Taramino et al.. 1997; Battramakki et al., 2000:
Kong et al.. 2000; Schloss et al., 2002). Additional markers were developped from
microsatellites enriched libraries using the SAT pipeline.

Allelic patterns of control samples: shows the Licor IR2 locus image. allelic content
of each sample and of the controls.

For each marker, the 10 individuals and the 3 mix controls were amplified and
analyzed on Licor IR2 sequencer. A subset of the individual alleles detected for
each marker were sequenced in order to determine their exact sizes. The size of
the remaining alleles were determined relatively to the sequenced alleles based on
stutter information.

All experiments related to this kit were performed on the Languedoc Roussillon
Genotyping Platform, hosted by the CIRAD, under the supervision of Claire Billot
and with the collaboration of Ronan Rivallan, Jean-Frangois Rami and Monique
Deu.
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Sorghum SSR marker characteriztics
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Forwand_Primer

TAGTCCATA

|cGTTCCARTGACTTTTCTTC

GCAGARCATCACTCARAGAA

TGCCACCACTCTGGARAAGECTA

CGTCTTCTACCGCGTCCT

GTTCCTCCTGCCATTAC

GTCTACAGGCGTGCARATALAL

e

GTTTGCAG

CATCATCCTCATCCTCGTAGAS

GTTTGCAGTAG

R marker characteristics

Reverse FPrimer Reference Ta

TCTCTCACACACA

ATAGRAATS

1]

0

2 8
4 P

SAGGCTRAGATGCTCTGT

TCACTACCARAT

TITATGGTAGGATGCTCTGE

ARAAGCCCAAGTCTCAGTGCTA

CTCGTACTCGGCTCA

CATCACTCAAAGAA

CTEGAGGACTECCCCAAATATAGS

COACATGACAAGCTCARACE

ALAGCAACTCGTCTGATCCC 2
TGAAGACGACGACBATAGAC 2
GCCCTACAARATCTGLAAMGE 3
AGTCACCCATCGATCATC : :
SACACCTAGGCCATC & 0

ACCTCGTCCCACCTITGTTG

GGGAGCAATTTGGCACTAG 4 5
CGATCGTGATGTCCCAATC B 3
CATAATCCCACTCAACAATCC 3 3
ACTGATCATTGGCAGGAC 2 10
CAACAA g 7
cTTe : [
TTACCATGCTACCCCTARMAAGTGE 7 B

GOAGGAAGAGAAG

CATGGTTCGTTTT
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(5] Allelic reference

mSbCIR329

Locus Image

Allelic content
in the samples
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Allelic content
in the samples
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Sorghum Dataset — Merging Data

e At Cirad:
— No LIMS avallable

— Construction of an access db (SAGAcIty) which enables
the storage of germplam-sample correspondance,
genotyping data, versionning and cleaning of the data

o At Icrisat:
— LIMS
— Extraction of a final dataset, including the control samples

 Between labs:
— Performed in SagaCity, based on control bp sizes

 Submission to GCP of the dataset that is analysed
— 1.e. with less than missing data

7}
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SAGAcIty

* Access db, oriented towards SAGA outputs, but

adaptable (used to import data obtained from
Icrisat)

« Build by JF Rami (Cirad) to extract specific datasets

— Dealing with germplams-accession-DNA extraction
— Enables the merging of datasets

— Control the level of experiment repeats and user input on
the quality of the data

)
&> | |
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SagaCity — Main menu

! Fichier Edition  Affichage Insertion Format  Enregistrements  Oukils  FepStre 7

T2 BN AT =R=palC

& (53 ] ﬁ ,Q/ Eavoris = | Aller 4 % [:\Mes Donnees)Programmes de recherche\Challenge programi 3o - E

Import samples, germplasms and pedigrees

Import saga outmut and check duplicates

Cefine Allele shift values by project and locus

Results by Germplasm

Dataset Managment

Export dataset

7
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SAGAcity — Defining the samples

Importing samples

B Sample_import : Formulaire

—_ Sample ID: DNA Choose an existing project or type a new on | ~
Sam p I e Copy and Paste the Sample identifiers to Impaort. &ll the fields are mandat
SAMPLE ID | GERMPLASM_ID | PEDI_ID

— Germplasm_ID:
seeds, etc...

The spirit of the db
IS to synthetise
what has been
obtained by
germplasm

— Pedigree ID =
accession ID Eva(4) [ T1» (b]r# swi

Import

@
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SAGAcIty — Import data and check for duplicates

1- Choose
datafile exported
from SAGA

2- Import it into a
project

3- Check for non-
coherent
duplicates

User control

4- Validate the
data

E= Import Saga output and check duplicates

Skep 1

Import a SAGA output File,

The file is a "complete” repart

It needs to be cleaned From the allelic frequencies information,
The First line should look like:

SamplelD|Locus|Gel|Dyel Allele 1]Peak 110ual 1[Volume 11allele 2|Peak 2]Qual 2[Yalume 2 IMendelian Comment

Saga oukput File; |D:'|,Mes documentsisagaout, bxt

Skep 2 : Add saga import ko the resulks of a proje

Choose a project

or bype a new one: N Add saga import

Step 3 1 Look For non-coherent duplicates in all the results of the proj

¥ou can excude some samples
from the duplicate search by
entering them in the lisk below, Discard | Mumera | Samplell LocusiD el [Dve | Genotype
This is & "like” statement: any b [ #Mom? | #nom? #lom 7 Ahlom 7 #hlom #hom 7

sample matching the specified
words will be excluded

SamplelD

| P |control
*

Loak For duplicates

Enr:@‘ 1 P[Eh*surl

Validate

@
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SAGAcIty — Merging data — Shifting values

According to control values,
you can shift all data

- 19 bp for the M13tall
- shift between labs

E= Define Alleles shift values by project and locus E@

Projeck:

[ Specify Locus

GCP_sh_Icrisak I—
Shift Walue:
I
addshife |
Res_All_Shift
Froject | LocuslD | Value [§ A

BAL-CFP Sh Cirad gpsh003 -19
| |SCP_Sb_Cirad gpsh014 -19
| |GCP_Sh_Cirad gp=b017 -19
| |GCP_Sh_Cirad gp=b023 -19
| |GCP_Shb_Cirad gp=b02? -19
| |SCP_Sb_Cirad gpsh032 -19
| |GCP_Sh_Cirad gp=b045 -19
| |GCP_Sh_Cirad gp=b050 -19
| |GCP_Shb_Cirad gp=b0a7 -19
| |SCP_Sb_Cirad gpsh0BEs -19
| |GCP_Sh_Cirad gp=b073 -19
| |GCP_Sh_Cirad gp=b033 -19
| |GCP_Shb_Cirad gp=b123 198 v
Err: [14 ] 1 [» Jr]r*] s 78

(‘f??

)Generation

GCP/SP4/Genotyping Data Quality Workshop 23



SAGAcIty — Merging data — Shifting values

According to control values, ErerrE———
you can shift the entire

GCP_Sb_Cirad

[ Specify Locus

d |
ata Shift Walue:
- 19 bp for the M13tail |
Add shift |
shift between labs
Project | LocuslD | value || ~
| M [GCP_Sh_lerisat | ISEPO107 -1
| |GCP_Sb_lcrisat  ISEPO310 1
| |GCP_Sb_lcrisat mShCIRZZS 3
| |GCP_Sb_lcrisat mShCIRZ35 a]
| |GCP_Sb_lcrisat mShCIR240 2
| |GCP_Sb_lcrisat mShCIR248 -1
| |GCP_Sb_lcrisat mShCIRZE 1
| |GCP_Sb_lcrisat mShCIRZE3 a
| |GCP_Sb_lcrisat  mShCIR286 B
| |GCP_Sb_lcrisat  mSbCIR306 a
| |GCP_Sb_lcrisat mShCIRIZS a
| |GCP_Sb_lcrisat Sb4-72 1
| |GCP_Sb_lcrisat Hcupt o
Enr : [E] |71 [I][E] sur 24
@
C@’ GCP/SP4/Genotyping Data Quality Workshop 24

)Generation




SAGAciIty — Defining dataset
e Create a dataset

P | Dataset [acP_sb_sassh

2éle: [ 16/02/2007 10:57:31

 Choose the germplasm list et | [

Créé pat [Claire BILLOT

e Choose the locus list

GERMPLASM 3393 LOCI
GERMPLASM ~ LOCU_D

DR > | T
| |zor_sh_nooz | |opshiz3
| |zor_sh_nooz | |iseroatn
| |zor_sh_ooos | | mshoR2z3
| |zor_sh_ooos | | mshoR23a
| |zor_sh_ooos | | mshor240
| |zor_sh_oooy | | mshoR24s
| |zor_sh_ooos | | mshoR2a
| |zor_sh_noog | | mshoRasz
| |zor_sk_ooio | | mshoR2E
| |zor_sh_oo11 | | mshoR2es
| |zor_sh_ooiz | | mshoR2ss
| |zor_sh_ooa | | mshorann
| |zor_sh_oots | | mshorans
| |zor_sh_oois | | mshoRazs
| |zor_sh_oois %
| |zor_sh_om7 A
| |zor_sh_oma D
| |zor_sh_oo1g | | shac-aoz
| |zor_sh_oozo | | xeupnz
| |zor_sh_ooz1 | |xcupts
| |zor_sh_nozz | | xcups3
| |zor_sh_nozz [ | weupsn

@
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SAGAcity — Exporting dataset

[Daktasets!

R
GCP_Sh_4155R
GCP_Sh Light_4055|

File format
" PowerMarkst
" [Diarwin

COMNYERT

Liste

Cukput; Don File (0arwind:
[@CARwIn 5.0 - ALLELIC - 2 @OARwIn 5.0 - DON
3393075 330303

°Ogpsb0a? Ogpsb067 Ogpsb1230gpsb1 2301SEPO3100OISEPO3100mShCIR2230mSECIR 223 OmsSbCIRZ3S
OmShZIR2380mSbCIR2400msSbCIR2400msbCIR 246 OmShCIR 246 O0mShCIR248 OmShCIR 2480mShiCIR26
20mSbiCIR262 OmsSbCIRZ76O0mShCIR2760mSbCIR2630mSbCIRZE30mSbCIR 286 O0mShCIR2E6 OmSbCIRS
000OmSbCIR3000mSbCIR306 OmShCIR 306 OmSbIIR3290msShCIR329005b4- 720 5b4-72 0 5b5-206 O 5h5-
20605b6-84 05b6-54 O5bAG-B02O5bAG-

BO02 O moupl2 Oxcup02 Okcupl4 OxEcupl 40 cup530 £oupS3 OMkcupt ] Oxcups 1 OEcupa3 O Xcupa 30 Rkxp010
Okbxp0100kxp01 2O Xkxp01 20 ¥Exp01 50 kxp01 50 Xkxp021 Oxbxp021 O Xkxp0400O5Exp040 O Xkxp057 O 8k
xp057OXbxpl 14 Oxbxpl 140 %kxpl1 360 Xxpl 36 O%kxp141 Oxkxpl 41 Oxbxpl450%kxp1 450X p265 O Xkxp26
SORExp27 30 Exp27 30 5kxp2 78 O Xk p2 78 O ¥kxp320 O b xp3200¥kxp 321 O xkxp321
101500180029502960204020401160 11600830091 01120112010000960O009300990 21400214
023402340131 01310114011401040106012001240113011701830191 014501450181 01530
09600056019201920213021301860 1940195019580 14501450151 015101830191 01990199017
SO1750135801380241 0241 02140214024002460151 0151 021402140207 0213019001900 243
O2490263026301950193

201720172029002900204 020401050 10800531 O081 0108010501000 100008500990 2160216
O23002300113011301140114010501080120012001150115019301930116011601930 1990
N96005602040204021502150195801930201020101450145013501350185018502190219017
SO175013501380241 0241 021402140243024301350 135024202420 198019501900 1900243
0243025702537 02040204
301700170028802900204020401150118007900790112011201000 1000058500520 2160216
O2300230011901190114011401058010801240124011501150189018501120112021702170
0960056019801950211021101940194020102010145014501430143017501930211 0211017
o0175013601380241 02410211 0211024002400167 0167 024402440234 023401900 1200 249
Oz490z750275021602145

40150015002%6 02900204 020401060 1060093009301140114010001000O05°00291 02160216
O230023001390139013001300104010401220122011901190191 0121 0114011401830 1530
0960096019501960211021101940194020102010145014501510151 017301730211 0211017
S0175013601380:2510251021402140243024301510151 021402140210021001900 1200249
Oz490267025701960193

sO17z201720290029002040204010601120055005501080 105801000 100009900990 2140214
O230023001130113011401140104010401200120011501150193019301120112021302130
11a01160204020402150215016860186019501950 145014501350 13501683018302190:219017
S017501410141 02410241 021102110243024301510151 024002400204 02040 1660 1660249
Oz4902753027502120212

Save As

|

That's it I!!

MeOLOT_IDOPEDI_ID
1OGCP_Sb_0001 015303
20GCP_Sb_0002015529
30GCP_Sb_00030152156
40GECP_Sh_00040O152262
SOGCP_Shb_00050O152263
60GECP_Sh_00050O0152807
7OGCP_Sb_0007 0153421
S0GCP_Sb_00080153967
AO0GCP_Sb_00020154821
100GCP_Sh_00100156193
110GCP_Sh_0011 0156745
120GCP_Sh_00120157859
130GCP_Sh_001301586585
140GCP_Sh_0014 0159597
150GCP_Sh_001501511119
160GCP_Shb_001601512531
170GCP_Sh_0017 01514331
180GCP_Sh_0015801514414
130GCP_Sh_0019001516186
200GCP_Sh_ 002001519453
210GCP_Sh_0021 01519455
Z2OGCP_sh 002201520016
230GCP_Sh 0023001522282
240GCP_Sh_0024O1522294
250GCP_Sh 002501523173
260GCP_Sh 002601523254
27OGCP_Sh_ 0027 01523644
280GCP_Sh_ 002801528409
290GCP_Sh_ 002901529233
300GCP_Sh_ 003001529407
310GCP_Sh_ 003101530405
J20GCP_Sh 003201530533
330GCP_Sh_00330055M29

2AMT N Sk NOoA MISShNE

Save As
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