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Education:

PhD Open University, UK, while working at Unilever in Cambridge
oil palm

BSc ljons): Cambridge University (Genetics)

Career:

1995-2003:Postdoc, then Pl in Department of Genetics, Cambridge University, UK

2004¢ 2013:Lecturer, then Associaterof.in Crop Genetics, University of Nottingham, UK

2012¢ present: Theme Leader, Biotechnology and Crop Genetics, Crops for the Future
Research Centre, Kuala Lumpur, Malaysia

Research Interests:
- Geneticvariation and its causes genomes
- The application of molecular markers to breeding programmes
- Why are things always in the last place you look for them?
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How do we definean underutilisedcrop?
t NI O G anQuhdertitiis¥d crop is one that does not have a major (CGIAR?) researc!
Centre with a clear research mandate

PLUS Providing Links to Underutilised Species
We also need to generatguantitative and comparativedatawith the major crops where it
does notexist, to have evidence to support claims

Research Value Chain approach

Themes: Biotechnology and Crop Genetics
Breeding and Agronomy
Agrometeorologyand Ecophysiology
Nutrition andBioproducts
Social, Economic and Policy

BamYIELD A model international underutilised legume research and breeding
programmeusing Bambara groundnut as an exemplar
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BamYIELD Amodel international underutilised legume research and breeding
programmeusing Bambara groundnut as an exemplar

Plant with pods

Bambara groundnut
field trial - Indonesia
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What do we need to know/be able to do? (for Biotech and Crop Genetics?)

Within Species:
1) Quality Control and fingerprinting of any experimental work
2) The breedingystem
3) Genetic relationships within the availalgermplasm
[4) Are there compatible ancestors available?]
[5) Trait data through robugihenotypindCEs, Controlled glasshouses, field)]
6) Controlled genetic material and crosses to quantify and localise genetic
effects to develop Markeassisted selection (MAS)

Between species:

1) the ability to search for candidate gene equivalents in related species
2) the ability to localise/compare genetic effects in related species
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Applications of markers in underutilised crops L/ l CI){RO:)"Sr‘lE
an example focused aroundambaragroundnut W FUTURE
Bambara -
TRANSCRIPTOME SWEA.pl script results Oil paim | groundnut Lablab Winged Bean
454 454+SOLID|454+Illumina lllumina Qualltty
Total number of sequences examined: 62,337 51,272 49,395 84,892 )
Total size of examined sequences (bp): 34,596,101 34,513,803 | 34,862,628 55,972,781 CGﬁ][I’OI
Total number of identified SSRs: 1,787 1,187 4,465 3,857
Number of SSR containing sequences: 1,641 1,110 3,900 3,561
Number of sequences containing more than 1 SSR: 99 61 489 269
Number of SSRs present in compound formationf 126 68 243 152
Developed polymorphic microsatellites n/a 103 50+ to do
Number of gene models: 62,337 51,272 49,395 83,084
(Newbler assembly from tissue) Mesocarp Leaf Leaf Leaf/shoot/flowers

_ Simpleagarosesystem:

Hybrid F1 Confirmation of hybrids
Parent 1&2 _ _

_ Horizontal acrylamide system
Hybrid F1 Fingerprinting and quality
Hybrid F1 control, anchoring map marker

Parent 1&2

Basic breeding programme QC

¢ knowing the genuine crosses allows us to
fF gAAK OFNB 2y (KSY
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Hybrid F1
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20 SSRs amplified from 35 landraces (3 accessions per landrace); UPGMA tree
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Nei& Li's Coetficient
Averageheterozygosityfor single genotype accessions from 121 landraces = 0.01
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Clear differentiation between West argbuth+Easffrican accessions

Group I PCA case scores Group IT
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SShased genetic DArTmicroarray
diversity analysis (PCA) analysis
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Crosses to introduce new variation could be made between agro
ecologically matched accessions but from different breeding grou
[ Copyright CFFRC 2012




DArTSe(c aPst-based genotyping by sequence method from Dlve‘

Arrays Technology Pty Ltd (Australia)

100018070|F|0--48:A>T
100018070|F|0-48:A>T-48:AST
100024578|F|0--13:.T>C
100024578|F|0-13:T>C-13.T>C
100026770|F|0--49:A>G
100026770|F|0-49:A>G-49:A>G
100030646|F|0--20:G>C
100030646|F|0-20:G>C-20:G>C
100031990|F|0--45:T>C
100031990|F|0-45: T>C-45:T>C
100013573|F|0--53:A>G
100013573|F|0-53:A>G-53.A>G
100027885|F|0--43:G>C
100027885|F|0-43:G>C-43:G>C
100028343(F|0--22:G>A
100028343|F|0-22:G>A-22:G>A
100028877|F|0--46:C>A
100028877|F|0-46:C>A-46:C>A
100038155|F|0--30:A>G
100038155|F|0-30:A>G-30:A>G
100015159|F|0--42:C>A
100015159|F|0-42:C>A-42:C>A
100020562|F|0--26:T>C
100020562|F|0-26:T>C-26:T>C
100028314|F|0--45:A>G

64 base pair sequence tag

TGCAGCTATCATGTCCTGAACAATTTTTCCAATTATTATTTTTTATTTATTATTTACAGA™
TGCAGCTATCATGTCCTGAACAATTTTTCCAATTATTATTTTTTATTTATTATTTACAGA™
TGCAGCGCTGACCTAAGCATAAAGTGATCCGAATCCTTATTTTAGATTTCCAGAAAAA
TGCAGCGCTGACCTAAGCATAAAGTGATCCGAATCCTTATTTTAGATTTCCAGAAAAA
TGCAGCTAAAGGTTACAGTATCAATCATCACATATGAATGAATGTCAGAATTTTCTTAC
TGCAGCTAAAGGTTACAGTATCAATCATCACATATGAATGAATGTCAGAATTTTCTTAC
TGCAGGATCTTCCTTGACTTGGGGTCCATCGCATTGATACTGAAAAATAATGCAATAA
TGCAGGATCTTCCTTGACTTGGGGTCCATCGCATTGATACTGAAAAATAATGCAATAA
TGCAGAAGAAGAAAACCTGGCATCCGAAGCGTTGCGCAACAATCTTTCGTCTGAAAC
TGCAGAAGAAGAAAACCTGGCATCCGAAGCGTTGCGCAACAATCTTTCGTCTGAAAC
TGCAGGACCAGTGGCAACATTGGCACCATGTAGAGCTTGTGGATTAGGTTGAGACGT
TGCAGGACCAGTGGCAACATTGGCACCATGTAGAGCTTGTGGATTAGGTTGAGACGT
TGCAGTCCATTCCTCTTGCTCCCCCTCCTGCTCCTCCTTCGAAGCCTCCCATATATCC
TGCAGTCCATTCCTCTTGCTCCCCCTCCTGCTCCTCCTTCGAAGCCTCCCATATATCC
TGCAGCACTTGTCGCAGCCATAGCTTCTGTCATCAGGACTTCGCATTCCACCACCAC
TGCAGCACTTGTCGCAGCCATAGCTTCTGTCATCAGGACTTCGCATTCCACCACCAC
TGCAGGGGAAAACCACAGCCTCCATTTGAGCAGGTAATTGTCTTCTCTTTACAGATCC
TGCAGGGGAAAACCACAGCCTCCATTTGAGCAGGTAATTGTCTTCTCTTTACAGATCC
TGCAGAAACTGAGCCACTGACTGTGTCCCTACCTCTGAAGTTCGCCAATTCAGGCGC
TGCAGAAACTGAGCCACTGACTGTGTCCCTACCTCTGAAGTTCGCCAATTCAGGCGC
TGCAGCATCTACTTATGTCTCTTTTATCCTTGTTGCATCAAACCGAGAACATCGTATTC
TGCAGCATCTACTTATGTCTCTTTTATCCTTGTTGCATCAAACCGAGAACATCGTATTC
TGCAGTCAAATTAGTATTGGAATTGATGTAAATATTTCATATGATGAATAGTTTGAACT!
TGCAGTCAAATTAGTATTGGAATTGATGTAAATATTTCATATGATGAATAGTTTGAACT!
TGCAGACATGAGGAAGATTGCGATGAAATGAAGATGATGTTTAGGATAGGAGGAAAG

Within species marker datagenotyping by sequenaceDArTSeq
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Segregation pattern of SNP markers

3670DArTmarkers (+4) ; 5986 SNPs (=2993 pairs fordmninance) in a controlled

intra-specific cross ddfambaragroundnut; n= 73
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3 linkage groups based @ArTarrays + SSR;
QTLs shown; Dip C (Botswand)jganecaru(Mali); 67 lines

Generate dense_genetlc_ maps through agmposite linkage groups,
outsourced service provider/collaborator DArT SSR anBArTSeq.

e Copright CrrRC-2012 |




