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e Capillary electrophoresis with an automated system (ABIl 3700) used to separate
the amplified PCR products

e SSR fragment sizes called to two decimal places using the Genotyper v3.7

and primarily grown for food -

(dry seeds or green

vegetables) e Observed allelic data binned into discrete genetic units using the Allelobin program

(http://www.icrisat.org/gt-bt/biometrics.htm) developed at ICRISAT based on the
least squares algorithm of Idury and Cardon (1997)

e Sixth most important food
legume crop and good source &
of protein; enriches soil;
provides fodder and fuel

e Markers produced allele sizes expected, based on the repeat motif of each of the
SSR markers

e Less than 5% missing data (ie, marker x genotype) in the dataset.

e GGrown in over 82 countries
worldwide as a field and/or
backyard crop

Data analysis
e Data analysis completed on 12 SSR markers

e As a regular crop, grown only o e DARwin 5.0 Structure program (Perrier et al., 2003) used to determine the
iIn 19 countries on 4.6 million ha producing 3.5 million tons of grain (FAOSTAT, population structure of the composite collection
20095).

e Forty-five accessions with high missing values excluded from data analysis

e Principal coordinate analysis done considering the biological status of the crop
(cultivated and wild)

. e Cervus 2.0 software used to determine the allele frequencies and PIC values.
e Developed considering the

phenotypic diversity present
In the entire collection held
at the ICRISAT genebank
(Upadhyaya et al., 2005).

e Collection consists 1000
accessions comprising mini-
core (Upadhyaya et al.,
2006), comparator mini-core
and trait-based accessions

Results

e Preliminary analysis detected 144 alleles, ranging from 5 (PGM109) to 24 (CCB8)
with a mean of 12.0 alleles per locus (Table 2)

e Mean Polymorphic Information Content (PIC) value was 0.345, ranging from 0.09
to 0.53, (Table 2).

e Phylogenetic tree constructed based on biological status revealed that both
cultivated and wild accessions formed distinct clusters (Fig. 1)

along with 62 accessions of » . Table 2. Information on 12 SSR primers
seven wild Cajanus species. | ... Repeat Quality Accessions No.of PIC
B Primer  Unit Index Genotyped Alleles Values
CCB1  (CA)10 0.26 1000 20  0.46
CCB9  (CT)22 0.46 951 18  0.53
PGM3  (GAA)5G  0.42 976 11 0.50
Plant material Caas
PGM101 (AC)7 0.14 984 8 043
DNA extracted from randomly . AS
Blue: Cultivated CCB7 (CT)16 0.24 1000 17 047
selected 12 plants per Red: Wild
eessdion Gellowing © Hisli- D PGM106 (AAG)13  0.31 1000 11 0.33
: _ _ PGM109 (CTT)8 0.18 1000 5 044
throughput procedure and Fig. 1. Tree diagram of 955 accessions coBa (CTI30 057 o6 o4 047
pooled together to capture the with 12 SSR markers. Ko ECT;6TT 093 007 s o
within accession variation. (CT)2 | |
o e All the accessions belonging to PGM5  (GAA)S 093 ou8 s 0413
Selection of SSR markers seven v(\jnltd Cf:-(yhanqs species t TR R 085 o 000
e Pigeonpea SSR markers grouped togetherin a §epara © PGM16 (TC)8 0.26 962 7 0417
being less polymorphic, all cluster except few, which grouped
1re alle ble meiers ot with the cultivated accessions.
ICRISAT initially screened
on 15 diverse accessions m
(8 cultivated and 7 wild) that
are included in the composite

e Further analysis of data with remaining eight markers in progress to fully
understand the genetic diversity and population structure of the composite
e Thirty-three SSR markers showed polymorphism between at least two of the collection
tested accessions.

collection.

e Results from genotypic data will be used to identify a reference set of 300 diverse
e A series of artificial pools having different proportions of DNA from two genotypes accessions for future use.

developed and tested with 33 SSR markers for polymorphism.
References

Cobb BD and Clarkson JM. 1994. A simple procedure for optimising the polymerase chain
Table 1. List of 20 polymorphic SSR markers reaction (PCR) using modified Taguchi methods. Nucleic Acids Research 22:3801-3805.

e The coefficient of correlations analyzed between different proportion of alleles
recorded (corresponding to 12
plants per accession) and

_ _ selected for genotyping the composite :
oroportion of genomic DNA ollection 9 yping P FAOSTAT 2005. http://apps.fao.org/ | - |
used for the correspondin Idury RM and Cardon LR. 1997. A simple method for automated allele binning in microsatellite
. P J CCB1 FELHEE LS BB markers. Genome Research. 7:1104-11009.
| CCB9 PGMB2 PGM102 PGM16 Perrier X, Flori A and Bonnot F. 2003. Data analysis methods. Pages 43-76 in Genetic
e Twenty SSR markers (Table 1)  |PGMS PKS21 PKS30 PKS18 Diversity of Cultivated Tropical Plants. (Hamon P, Seguin M, Perrier X and Glazmann JC, eds.).
with highly significant PGM101 PGM5 PKS25 CCB7 Enfield, Science Publishers, Montpellier.
correlations (r# > 0.9) identified. |PGM106 PGM10 PKS26 CCB8 Taguchi G. 1986. Introduction to Quality Engineering, Asian Productivity Organization. American
Supplier Institute Inc., Dearborn, MI.
Molecular characterization Upadhyaya HD, Bhattacharjee R, Pundir RPS, Hoisington D, Singh S and Reddy KN. 2005.
e PCR components of all 20 SSR markers optimized following Taguchi method Ge”OthpiSQ ptirg];eoAnpea I(Cl_iajanus ﬁa&an)tpompfcgite Co't'.eCtigrr‘] uITing SgR marke;sé é pos1tec; -
(Taguchi, 1986) as described in Cobb and Clarkson (1994) presented in the Annual Research Meeting of Generation Challenge Program, ep-1 October

2005. Rome, ltaly.

e Fluorescent-based multiplex genotyping system used to generate five multiplexes  ypadhyaya HD, Reddy LJ, Gowda CLL, Reddy KN and Chandra S. 2006. Development of a

of four markers each mini-core subset for enhanced and diversified utilization of pigeonpea germplasm resources.
Crop Science 46 (in press).

International Crops Research Institute for the Semi-Arid Tropics
Patancheru 502 324, Andhra Pradesh, India
www.icrisat.org



