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Development of microsatellite markers for Jatropha curcas L.
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ABSTRACT

The objective of this research is to develop
microsatellite DNA markers for classification and
species
(Jatropha curcas L.). DNAs from physic nut (SS20-
Sbr3, USA, Nakhon Ratchasima) were digested with

specific identification of physic nut

Msel restriction enzyme, then ligated to adapters.

The products were PCR amplified before
hybridization to biotin-oligonucleotide probes of
B-(GA);5, B-(CA);;, B-(ACC),, and B-(CCT),
containing magnetic beads. The DNA fragments
were then PCR amplified again before ligation to
plasmid vector. The recombinant plasmids were

heat-shock transformed to supercompetent E. coli
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IM109 cells. A total of 996 white colonies were
selected and 906 clones (90.96 %) were confirmed
to carry DNA inserts by PCR amplification using
primers specific to the plasmid. Dot blot
hybridization was performed to reconfirm the
microsatellite sequences in the inserts. Ninety-seven
clones were selected and sequenced. A total of 51
clones (52.58 %) were found to contain
microsatellite sequences. Most abundant iterated
sequences were di-nucleotide repeat of (GA),
(31.37 %) and tri-nucleotide repeat of (GGA),
(23.53 %). Twenty six primer pairs were designed
and four pairs could amplify the DNA, giving the
expected PCR product with polymorphism among

toxic and non-toxic physic nuts.
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Table 1 Number of clones and DNA sequences from successive stages in marker development.

Successive stages in marker J. curcas cultivars Total
development FF20-Sbr3 USA  Nakhon Ratchasima  (clones)

1. Number of clones from transformation 602 78 316 996

2. Number of clones selected by PCR 516 78 312 906

3. Number of positive clones detected by 48 12 48 108
dot blot hybridization

4. Number of clones sequenced 37 12 48 97

5. Number of microsatellite sequences: 10 4 11 25
able to be used for primer design

6. Number of microsatellite sequences: 8 5 13 26
unable to be used for primer design

7. Number of sequences containing no 6 1 2 9
microsatellite

8. Number of primer pairs designed 11 4 11 26




150  Thai J. Genet. 2009, 2(2) : 145-154

= ~
Y1 TAUNU LAz

Table 2 Microsatellite repeat motif in clones sequenced from microsatellite enriched library of Jatropha

curcas L.
Microsatellite repeat motif Number of clones Percentage
Di-nucleotide repeat (47.06 %)
(CA), 3 5.89
(GA), 16 31.37
(GT), 1 1.96
(CT), 4 7.84
Tri-nucleotide repeat (29.41 %)
(GGA), 12 23.53
(CCT), 1 1.96
(TCO), 2 3.92
Compound repeat (23.53 %)
(CA)(GA), 1 1.96
(GT)(GA), 1 1.96
(CCT),(CT), 2 3.92
(GAA),(GGA), 3 5.89
(CAA),(CAG), 2 3.92
(CTT)(TTO), 1 1.96
(CCT),(CCA), 2 3.92
Total 51 100
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Table 3 Characterization of microsatellite markers of Jatropha curcas L.

Locus/Marker Primer sequence (5°-3°) Repeat motif T, (°C) Expected size
(base pair)

JC Sbr3_12 F: ACCACCTTTCAGAGCGGTAG (GGA), 55 272
R: TGACATTACCAAGTCCACGC

JC Sbr3_61-1 F: AACTGACCGTTGCGTTTCTC CAAAA and 55 230
R: GATAATGACGATGGCAGCGA (CCT)(CCT),

JC Sbr3_61-2 F: TGGGTATGGATTTGATATTACC (CCT)(CCT), 55 176
R: GAGAAACGCAACGGTCAGTT

JC Sbr3_69-1 F: GAGGCTGTGTTCCACCTATG (GA)y 57 167
R: TCAGGCAGATGTCTTCACATG

JC Sbr3_17 F: CGACCCATTTGATCAGTCCTA (CT)y6 57 185
R: CATGCATTGTGATCTTGTGGC

JC Sbr3 34 F: CTTTCATACAGAATGTCCAAC (GA),, 55 215
R: TTCTAGACGTCACTTGTAATCC

JC Sbr3_35 F: CATCAGTGCCAATTTAGAAGT (CT), 55 199
R: CAGCCATCTTGAAGGTTAGC

JC Sbr3_37* F: GGCTCGATTTGGTTGCTGT (GA),, 53 133
R: CGATCACGTCACAGTCGAA

JC USA_12* F: GTCTCCAAATGCAGATC (CAA),,CAG 55 208
R: AGTAGCAGAAGCAGTAC

JCNRM 22 F: CTTCTTCCTAGCAGAGATG (CA)1(GA),; 51 153
R: TGGTGTTTTAGATAGCACAC

JCNRM 58 F: AGCCATCTTGAAGGTTAGC (GA)s 51 198
R: CATCAGTGCCAATTTAGAAG

JC NRM_147* F: CACAATTCTCCAGATGGCTCC (GAA),(GGA),, 57 205

JCNMR 147 R: TGCAACCGCAATACACGACG

JC NRM_221* F: TGACACAGCAAGTGCACAAC (GT),o(GA), 55 234

JC NRM_ 221 R: TCACTATCCCTACTGCAGCT

Note: The repeat and size of amplification product are based on sequenced clones from JC (Jatropha curcas) DNA library of

Sbr3 (SS20-Sbr3), USA and NRM (Nakhon Ratchasima). Asterisk indicates polymorphic marker, T, = annealing temperature.
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