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Presentation of Sorghum

e 5th cereal in the world (43 M ha, 62 M T)
* Major stapel food and fodder crop
e Tropical and semi-tropical Africa and Asia

*e
&
*s i
+* L 2
x > *e
5 L
*
Kk & e % &
*x & ”
M
2 * gl
* *0 0

¢ bicolor \ ﬁﬁ j’*‘%

e caudatum
x durra

O guinea

D kafir

%)
C »f{, P C,RAD GCP/SP1/Sorghum/Diversity Analysis

Generatlon —

...........................................

= Ko




Classification

Family : Poaceae
Subfamily: panicoideae
Tribe: andropogoneae (like sugarcane, maize....)
Genus: Sorghum

5 sections including Sorghum
3 crossing species

- S. halepense (tetraploide) : :
- S. propinquum (diploid) Wild, perennial
- S. bicolor (diploid) Cultivated, annual

ssp. drumondii
ssp. arundinaceum
ssp. bicolor

5 races : bicolor

caudatum
durra
2n=2x=20 guinea
750 Mb , kaffir
ngh'Y self polllna’red 10 intermediates
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Selection of markers

1 2 3 4 5
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1 10.03
I I 9.03 Xtxp265 xtxp015
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6.04 ' . Xtxp057
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Selection of accessions

e 3393 accessions (including 10 “duplicates”, ie same
germplasm number)

« X 43 SSR (provided by CIRAD and Icrisat, grouped into an
access database) representing 145899 DP (diploid samples)
scored, with 9307 missing data (6.4 %, thus 135592 DP)

* Due to some high level of missing data, 3365 accessions X
41 SSR markers analysed (92 %)
— Including
» 8.6% breeding lines or advanced cultivars

» 89.4 % landraces
o 2 % wild samples

— 5 major races (B, C, D, G, K) and 10 intermediates
— 13 sub-continents
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Diversity Analysis

« 788 alleles

— Mean # alleles / Locus = 19.2 (range 2-39)

— Very high number of rare alleles
e 620 alleles below 5%
e 428 alleles below 1%

o Simple matching dissimilarity index (Darwin)
— NJ analysis
— Factorial analysis
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Global analysis

wild
Breeding lines
Landraces
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“Bicolor” are not structured

Factorial analysis: Axes 1) 2
4
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“Kafir’ forms one group
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Factorial analysis: Axes 172
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“Dura” / 4 groups ....

Factarial analysis: Axes 1712

Factarial analy es /4

EAfrica
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.... congruent with “caudatum”

/\Facturial analysis: Axes 112
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“Guinea” are structured in 4 groups

Factorial analysis: Axes 1) 3

Factarial analysis: Axes 172
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Landraces/”pure” races
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and West of Africa

Mouvement du bicolor
priumatsf
----- p | Introdection impxatante
------ p | Introduction de Table ampleur
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Landraces/”"intermediates”

Factoarial analysis: Axes 17 2
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Landraces/”"Intermediates”
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“Core-collection” ?

o Criteria ?
— Genetic diversity

* Representation of all clusters

» Representation of intermediates (putative associations of alleles related
to cluster structure)

» Representation of wild accessions (domestication event)

* Structure ? (spurious associations vs association to specific groups,
multivariate)

» Representation of breeding lines ?
— Geographic origin
« Adaptation to different E

— Different uses
» Suitable for different traits

— Comon kernel (=microcore) + satellite collections
— Previous phenotyping knowledge ?

N ? Compatibility with phenotyping experiments ?
* Only public accessions....
* Choice among 3100 accessions
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Genetic Diversity SSR Kit

o Allow to compare new genetic diversity
assessments (enrich the large collection)

* Occasion to develop good laboratory practices

 Developped at Cirad (SP5 fellowship)
— Easy to use
— Easy to transfer (ie publicly available accessions)
— Very robust across labs and accessions

— Accurate sizes of the alleles (sequencing) and verification
of repeat pattern
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Choice of markers

— 10 chromosomes

— Divided into 5 bins each (no concern on the physical size)
— Choice of 105 markers, tests

— Addition of new markers

— Experiments (sequencing of the alleles, easiness to
score)

— 48 markers
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Choice of markers

1 2 3 4 5
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Choice of accessions

e Based on a first core-collection of 205 accessions

 Choice of 48 accessions that represent the best the
genetic diversity of the core-collection

e Choice of 10 accessions = controls
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Choice of accessions

Factorial analysis: Axes 172
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Choice of accessions

48 accessions
among the 205
accessions

Factarial analysis: Axes 172
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Choice of accessions

Factorial analysis: Axes 1712

10 accessions
among the 48 :

Accessions P
- large genetic diversity . .
- large range of alleles %
possibly largest S L
5 e b ts ; b — 4 A % : E ; p SR :

Accession
Number
1S2807
SSM1284
SSM275
1S11119
1S12531
1S929
1S2156
1S7889
SSM379
SSM546

Accession Holder
Agropolis-Cirad
Agropolis-Cirad
Agropolis-Cirad
Agropolis-Cirad
Agropolis-Cirad
Agropolis-Cirad
Agropolis-Cirad
Agropolis-Cirad
Agropolis-Cirad
Agropolis-Cirad

Geographic Racial
Characterisation Pool

Origin
ZWE
ZAR
BFA
ETH
ETH
SDN
NGA
NGA
MLI
NER

C

Gma
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¥ sorghum bicolor genetic diversity SSR kit - Mozilla Firefox - |ﬂ|ﬂ

_E\chier Edition Affichage  Aller & Margue-pages  Outils 7

<::| - Lll - @ é’?{ I_, http:f fvalois cirad, fri~chillot/sorghum_SSR_kitf j @ [s]4 ||Q,

© || Guide des chaines | | Hotmail D Internet démarrage | | Le meilleur duweb | | Microsoft D Personnaliser les liens | | Woila | | Wanadoo | | Windows Media | | windows Update | | Windows

BG - search | 5o | | Tt search =l for | | R GetPoB: I JORN x|

—N 9
-8 )
A SSR Kit to study Sorghum genetic diversity “ feen

e

This SSR kit has been elaborated in the frame of a large genotyping project (3000 sorghum accessions x 48 SSR loci) supported by the
Generation Challenge Program, Sub-Programs 1 and 5 (grants dedicated to Daniel Fonceka and NBaye NDoye Sall, formerly working at the
Ceraas, Senegal). It is composed of the allelic sizes of 3 controls for each of the 48 SSR locus.

The 3 controls are composed of a mix of 10 DNA samples. They 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.

Loci are located regularly throughout the genome, so that there are roughly 5 markers per chromosome.

Composition of the controls
inclucles the accession number (as provided by ICRISAT), in the genotyping order, and there belonging to the controls.
Characteristics of the 48 markers
inclucles, for each locus, its name, the microsatellite motive, forward and reverse primers, the number of alleles observed among the controls and
their range, its linkage group according to Kim et al. 2005.
You can also have a look at the loci
which shows the locus image (obtained with Licor IR2), allelic content of each sample and allelic content of the controls.

All experiments realted 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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Output

|| ¥ Mozilla Firefox =] x|
| Eichier  Edition Affichage  Aller & Marque-pages Outils 7
I =
::l - I_l - @ E-}ﬂ I__ http:fvalois.cirad, Frf~chillatsorghum_SsR_kitflaci, html j @ [o]:4 IIQ,
= || Guide des chaines | | Hotmail D Internet démarrage | | Le meilleur dueb | | Microsoft D Personnaliser les liens | | Yoila | | Wanadoo | | Windows Media || Windows Update | | ‘Windows

1B - search | me0 = [ressearch =] dor | =] onGetros: | JSIN x|

|List of SSR Loci j
gpskie? ISEPO107 msbCIRZ45 mEhbCIR3NAG Houplz HoUuphp3 HERROS? HERRPZ2T3
gp=shia? ISEPO3L0 mEbCIRZ6Z mEbhCIR3IZD xoupll xtxp0l0 xwtxplld HExp278
gpshkiI89 mSbCIRZZS mBbCIRETE sb4-72 xoupld xtxpll2 ®txpl3a H®Exp225
gpshklZ23 mEkCIRZ3E m3bCIRZES sb5-206 xouph3 =ztxplls xtxpldl #Etxrp3Z0
gpshkl48 mSkCIRZ240 mBbCIREEE sb6-84 Houphbl xtxpl2l ®txplds ®txrp3Zl
gpshkl51 mEbCIRZ46 m3bCIR3IO00 sbAG-BOZ HouphZ =ztxpl40 HLRPZAS HExp339
gpsb067

Locus Image Allelic content Allelic content
in the samples in the controls
. . . DHA_Sauple |Control |kllele Size Comtrol Allele Size
. T1 58 180 cL 170,174,180
® Tz 58 174 cz 172,176
R . . ™~ T3 c1 170 3 170,172,180
4 * ' . T4 cz 176
TE cz 17z
TE cz 17z
T1, T2, T3, T4, T5, T6, T1, T8, T%, T10, CL, C2, C3 o £ =0
Hote: not all alleles are amplified in the controls e £ 17e
_ TS cz 170
T10 cz 17z
T10 cz 178
gpsb069
Locus Image Allelic content Allelic content
in the samples in the controls
-
- N N
> ' - ' DNA_Sauple [Control |Allele Size Control Allele Size
- ' ' - ' ' T1 c1 135 c1 151,155,135
-
Tz 58 151 cz 189,193,155
— - — - — =
Terming
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Output

ozilla Firefox |5 x]
Fichier  Edition  Affichage  Aller & Marque-pages  OQutils 2
I -
;:l - I_l - @ éﬁ I_ hktp: fivalais . cirad . Fr/~chillat fsorghum _SSR,_kitfloci, html j @ ok ||Q_
|| Guide des chaines | | Hokmail D Internet démarrage | | Le meilleur du'web | | Microsoft D Personnaliser les liens | | Vola | | Wanadoo | | Windows Media | | Windows Update | | “Windows
B - search [ v o] [restsearch 2] for | =] oreetros: | PSRN |
Al
gpsb1l51
Locus Image Allelic content Allelic content
in the samples in the controls
a - [
- - - - DHA Sample Control|illele Size Control |Allele Size
T1 cl lzg cl 108,108,128
TZ c1 lo8 cz 108,114,1%6,1z28
- T3 c1 108 c3 108,110,128
- T4 cz 1z8
- - -
- - TS cz 114
T& cz 108
T7 cz 1ze
Tl, T2, T3, T4, T5, T6, T7, T8, T9, T10, Cl, C2, C3
TS cz 108
T3 o] 1z8
T10 c3 110
ISEP0107
Locus Image Allelic content Allelic content
in the samples in the controls
. . DHA_Sample Control|illele Size Control |Allele_Size
‘ . T1 cl 199 c1 199,204
TZ c1 z04 cz 199,204
. . . . T2 c1 199 cz 199,704,705
- ¢ - . T4 cz 133
TS cz z04
T& cz 199
T7 cz z04
Tl, T2, T3, T4, T5, T6, T7, T8, T9, T10, Cl, C2, C3
TS cz 199
T3 o] z0E
T10 c3 195

Terming
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