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Dedication

This report is dedicated to the memories of our two fallen colleagues,
Maria de Jesiis (Chusa) Ginés and Verénica Mera, of late
Coordinator and Social Scientist, respectively of the Cassava
Biotechnology Network for Latin America and the Caribbean (CBN-
LAC).

The promising lives of these two highly respected and beloved
scientists, wives and mothers were tragically cut short in the
morning of Monday, 28 January 2002 when the aircraft they were
aboard crashed into the Cumbal volcano in the Colombia - Ecuador
border. They were on an official trip from their base in Quito,
Ecuador, to the CIAT headquarters in Cali, Colombia. Chusa and
Vero believed in and tirelessly championed the causes of the
resource-poor farmers of the world. It is remarkable that they
ultimately paid the supreme price while in active pursuit of the goal
of ensuring that the voices of these farmers are heard in priority
setting for cassava biotechnology research. By dedicating the SB-02
Annual Report for 2002 to the memories of these two wonderful
people we are affirming our resolve to continue to positively impact
on the lives of the poor farmers of the tropics by the strategic use of
novel biotechnological tools to increase agricultural productivity
through the exploitation of the rich agrobiodiversity of our mandate

crops.
e
€ o ¥

©® 0 o

e X X ]

1



CONTENTS

PROJECT SB-2: ASSESSING AND UTILIZING AGROBIODIVERSITY THROUGH

BIOTECHNOLOGY I

SUMMARY (481 kb)

PROJECT OVERVIEW = (200 KD)...ccueitieiieiieieeeeee ettt st et I
WORK BREAKDOWN STRUCTURE ....c..eoiiiitiieeeee ettt s 11
CIAT: SB-2 PROJECT LOG FRAME (2003-2005) ....c.ceeteiereeienieeieeienieeeeseeiteee e sieseeeae e v

OUTPUT 1. GENOMES AND WILD AND CULTIVATED SPECIES OF MANDATED
AND NON MANDATED CROPS, AND ASSOCIATED ORGANISMS
CHARACTERIZED 1
Activity 1.1  Characterization of genetic diversity (1706 kb) 1
1.1.1 Fingerprinting of common bean genotypes with microsatellite markers: The
ENOLA VATIELY ...vvieiiieiiii ettt et e ettt e e st e etb e e sabeeetbeessbeessbseessseesnseeesseessseennes 2
1.2 Genetic diversity of tepary beans uncovered with multiple AFLP combinations............... 4
1.3 Genetic analysis of crosses between cultivated tepary bean and wild Phaseolus
acutifolius and P. PATVIOIIUS .........cc.ooeieiieieeieeeieee ettt sttt st aeenae e 9
1.4 Genetic diversity of microsatellites in common bean II1 .............cccceveevviiviineenienieneen. 13
1.5 Phaseolin characterization of Caribbean common bean germplasm.............cccccvevvveurnnen. 16
1.6 Interspecific progeny evaluated for drought tolerance............cccovceevieeiiieiieieenieeeeeee, 19
1.1.7 Identification of symbiotic bacteria from native Colombian entomophagous
110 1T LTSRS 21
1.1.8 Analyzing the genetic diversity of the Colombian plantain (musacea) collection
USING MICTOSALEIIITES ....eviieeiiieiiieciie ettt e et e e e e b e e b e e s b eeestaeessseeeneseennnes 25
1.1.9 Molecular and agromorphological genetic diversity characterization of soursop
(Annona muricata Linn) and related species of the Anonaceae family ............cccuveneeeneee. 26
1.1.10 Improving the breeding of lulo (Solanum quitoense Lam) through understanding
the SPECIes’ ZENELIC AIVETSIEY ...eiiiuiiiiiieeiieeiiieeteeeiee ettt et eetteesreeebeeeseseessbeeensseessseessseeas 26

1.1.1 AFLP characterization of Capsicum sp. germplasm from Guatemala and Cuba.............. 27

1.1.1 Molecular analysis of the genetic stability of cassava clones (Manihot esculenta
Crantz) cultured in vitro with silver nitrate to retard growth ..........c.ccoceiiviiieiiiiiiieniens 27

1.1.13 AFLP characterization of avocado (Persea americana Mill.) genetic diversity ............... 29

1.1.14 Genetic diversity and core collection approaches in the multipurpose shrub
legumes Flemingia macrophylla and Cratylia argented................cocoeeeeeeveesceneecreeencnnanns 29

1.1.15 Gene flow analysis from rice into wild/weedy relatives in the neo-tropics:

Morphological and phenological characterization of red riCe.........eccevireienincenencnieene 38

1.1.16 Molecular characterization of rice and wild/weedy relatives by microsatellites

and their use to assess gene flow in the Neo-TropiCS......cccevvirriiiercieeeiiieieeriee e 43

1.1.17 Use of chloroplast and mitochondria DNA polymorphisms for gene flow analisis

M1 TEC@ . utteuieentteteestte sttt et e e e bt e e bt e st eesueeeateem bt embe e bt e bt e sbeesaseenteembeenseeeseesntesnnesnseenseanseanseenseas 45
1.1.18 Molecular and Agro-morphological Characterization of the Genetic Variability of

Soursop (Annona muricata L.) Accesions and related Annonaceus Species.................... 48



1.1.19

1.1.20

1.1.21

Simple Sequence Repeat (SSR) Marker Diversity in Cassava (Manihot esculenta

Crantz) Landraces from NiZeTia........ccevvverviriiieiiieiieriierieseeste e eieesteeseesanessessseenseensees 55
Simple Sequence Repeat (SSR) Marker Assessment of Genetic Diversity of

Cassava Land Races from Guatemala ...........ccccoevuerieiiininininenicicieeecceeeceeeeeeenes 60
Report on the Molecular Characterization of Ghanaian cassava (Manihot

esculenta Crantz) Land races and Predictability of Heterosis. ..........ccocceeveenienvenceneennen. 63

Activity 1.2 Identification and mapping of useful genes and gene combinations

1.2.1

1.2.2

1.2.3
1.2.4
1.2.5
1.2.6
1.2.7
1.2.8
1.2.9

1.2.10
1.2.11

1.2.12
1.2.13
1.2.14
1.2.15
1.2.16
1.2.17
1.2.18
1.2.19
1.2.20

1.2.21
1.2.22

(2400 kb) 67
QTL analysis of drought and abiotic stress tolerance in common bean RIL
POPULALIONS ...eenevieeiiieeiie et e eiee et e e et eeetteeebeeestbeessbeeesteeesssaeessseesssesassseesssesassseessessnsseensses 68
Localization of candidate genes and QTLs for micronutrient content in two
populations Of COMMON DEAN. .......cccvvriieriieiieriesie ettt seee e snbeesbeebeeaeeseeenes 73
Genetic mapping of root traits and climbing ability in the cross G2333 x G19839.......... 78
Bulk segregant analysis of thrips reSiStance..........ccueervieeciiieiiierieeciee e eeeeevee e 83
Tagging Apion resistance in the population J117 X Jamapa .........ccccccevervienenienencneenene 88
Marker assisted selection of Arcelin-derived bruchid resistance. ..........cccccecvevverieeneeenen. 89
Tagging BGMV and CBB resistance in the population SEL1309 x DOR476.................. 94
Testing of a new molecular marker for BGMV resistance...........ccoeveevveevveenieeneerevenenennn. 99
Extension of genetic map for the cross DOR 364 x BAT 477 using
microsatellites, to map genes for BNF ..o 101
Marker-assisted selection for BGM resistance in common beans............cceveevereereeeneenee. 103
Diallel mating design were used to produce genetic information about the relative
importance of additive, dominance and epistatic effects in different cassava traits........ 104
Marker-Assisted Selection (MAS) for breeding for resistance to the Cassava
Mosaic Disease (CMD) at CIAT ......ccovevieiiiiiicieeieeree st sresveeveesreesreessaesraesenessneasneens 118
Mining the Primary and Secondary Gene Pool: Protein and Dry Matter Yield
Genes from Wild Manifiot SPECIES ........cccuveeerieeiiieiieeecie ettt eaae e sveeeveeeenes 125
Mining the Primary and Secondary Gene Pool: Resistance Genes for Resistance
to Green Mites from Manihot esculenta sub species flabellifolia.............cccovveuvveuvannn. 130
QTL Mapping of Cyanogenic Potential (CNP) in Cassava...........cccceeveereereereeeeeenennn, 134
Gene Tagging of Beta-Carotene Content in Cassava .........ccuecveeveeieerieerieeseesresnesneenns 136
Development of Populations Tolerant to Inbreeding Depression in Cassava.................. 139
Gene expression profiling of cassava responses to Xanthomonas axonopodis pv.
PANTROLES INTECTION ...ttt ettt sttt et 144
Identification of QTLs for yield and yield components in rice: Populations
derived from backcrosses between wild species and cultivated rice.........c.ocvvevverveennenne 148
Utilization of New Alleles from Wild Rice Species to Improve Cultivated Rice in
Latin ATMETICA. ....eitieiietieiieie ettt ettt et ettt et ettt e e et e e tess e e e sbeeneeseeneeneesneeneenees 153
Selecting apomictic genotypes of Brachiaria using the N14 SCAR marker ................... 158

Identification of molecular markers associated with gene(s) conferring tolerance
to aluminum toxicity in a Brachiaria ruziziensis x Brachiaria decumbens hybrid
POPULALION ...ttt ettt ettt et e st e s e e et eesbe e e esseessnessseesseesseenseensaesseessnessnennsenns 160

Activity 1.3 Development of molecular techniques for assessing genetic diversity

1.3.1

and mapping useful genes (1350 kb) ..... 163

Analysis of cDNA libraries from common bean roots under abiotic stress .................... 164



1.3.2 Genomic resources for the study of biological nitrogen fixation in the common

bean GENOLYPE BATATT ..ottt ettt ettt e testestesbe e taesaesseessnesssesnseenseensaens 167
1.3.3 Microsatellites isolated from common bean small insert and cDNA libraries................ 169
1.3.4 Testing of cDNA and small insert derived microsatellites.........cccevevvevercriecrienieenieennens 173
1.3.5 Parental survey of phaseolin patterns in parents of RIL populations.............ccccevuenunee. 174
1.3.6 Sequence analysis of a cluster of resistance gene analogs associated with

resistance to angular leaf spot (ALS) in the common bean (II).........c.ccccvvevveeecrieennnnnee. 176
1.3.7 Characterization and genomic implications of Tyl-copia group retrotransposon

RNAse-LTR sequences in common bean (Phaseolus vulgaris). .........cccccevveevcveeeneannnns 181
1.3.8 Diversity array technology (DArT) for cassava Mmapping .........cccceeeeveeevveesveescveeerveennnes 185
1.3.9 Discovery of SNPS in PAGSCOIUS VULGATTS .........ccveecueeerieciieciiecieere ettt seeevesveereens 188
1.3.10 Saturation of the cassava molecular genetic map using PCR-based markers:

Progress on the mapping of SSR markers .........ccccoeveeiiiniinieniie e 189
1.3.11 Construction of an SSR Map of Cassava Based upon Linkage Analysis ina F,

Cross Derived from Non-Inbred Parents and QTL Mapping of Early Bulking. ............. 194
1.3.12 Progress Towards a PCR-Marker Based Map of Cassava ..........cccceeeeeereneecieneneneenne. 200
1.3.13 Developing and exploiting expressed sequence tags for cassava starch ...........c............. 202
1.3.14 Identification of genomic regions responsible for conferring resistance to

WHILETLY 1N CASSAVA ..eevvieiieieieiiecie ettt e ettt e st e staessaesebeesbeesseesseessaessnessneanseens 207
1.3.15 Development of Expressed Sequence Tags (ESTs) from TME3, the source of

CMD2, the Dominant Cassava Mosaic Disease (CMD) resistance gene........................ 210
1.3.16 Functional genomics tools of post-harvest physiological deterioration in cassava......... 213
1.3.17 cDNA-AFLP analysis of differential gene expression in the cassava-

Xanthomonas axonopodis pv. Manihotis INtETACION ........c..ccvvveerevieeeieerieerieeeereeevee e 215
1.3.18 Using Microarray Profiling to Assess Xanthomonas axonopodis pv manihotis

(Xam) Genes Expressed duringing Plant Infection...........c.ccoecveeierienienienienee e, 219
1.3.19 International rice functional genomics CONSOTtIUM ........cceevuierierireireiieieeniee e 221
1.3.20 Isolation and characterization of sequences associated with resistance to

SPILIEDUG 1N BFACHTIATIA. .....ocvveeeeeeiieiieii ettt ettt ste e staeseaesnnesnse e 223
1.3.21 Detection of differentially expressed genes related to apomixis using cDNA

subtraction coupled to microarray hybridiZation............ccceeeveercieeecieeerieesiee e e 229
1.3.22 Study of gene expression during embryo sac development in Brachiaria sp. ................ 231

OUTPUT 2. GENES AND GENES COMBINATIONS MADE AVAILABLE FOR

BROADENING THE BASE OF MANDATED AND NON

MANDATED CROPS. . ittiittttiettieectssessessessessesssasssssasssssasssssasssssassssss 232
Activity 2.1 Transfer of gene and gene combinations using cellular and molecular

techniques (1099 KD) vvivverreisensnnsuncsensnnsnsseisacsssnssissesssssesssssssesssssssssssssssesses 232

2.1.1 Towards the development of efficient genetic transformation protocols in

(o700 1000 1 0TS | KT P RS 233
2.1.2 Interspecific hybridization of common and tepary bean through double congruity

DACKCIOSSES ..ttt ettt b ettt ettt et e sbe e bt e sate et en 237
2.1.3 Genetic transformation of cassava: Confirmation of transgenesis in clone 60444

and analysis of CRY 1Ab protein in transgenic lines. Preliminary data on

transformation of farmer-preferred cultivars SM1219-9 and CM3306-4 ............cc....... 243
2.1.4 Preliminary evaluation of the expression of the transgen bar in cassava plants

maintained under asexual propagation for 10 Years.........ccecvereereerieeriercieeeeieeieeieens 248
2.1.5 Production of waxy cassava starch via the down regulation of GBSSI gene.................. 252



RHBYV (Rice Hoja Blanca Virus) nucleoprotein gene expression and its

association with RNA mediated cross protection in transgenic rice ............ccevevvrrvernnennn. 254
Characterization of transgenic rice containing the RHBV non-structural 4 (NS,)

gene from the RINA 4 ..ottt e et e s re e e aa e e s ere e 259
Foreign genes as novel sources of resistance for rice fungal disease...........c.ccecevuvenenee. 261

Activity 2.2 Development of cellular and molecular techniques for the transfer of

2.2.1

222

223

224
225

2.2.6
227
2.2.8
229
2.2.10

2.2.11
2.2.12

2.2.13

2.2.14

2.2.15

2.2.16

genes for broadening crop genetic base (847 kb) ... 266
Induction of Friable Embryogenic callus (FEC) in cassava Manihot esculenta
Crantz clones and plant regeneration using tecmporal immnersion.............eceeeeeeeeneenee. 267
Implementation of the encapsulation-dehydration method on the cassava core
COLLBOLION ..ttt ettt et e be e st e et et et e b e b e aee 274
Cassava propagation using low-cost in vitro propagation techniques and
conservation of native varieties from Southwestern Colombia..........c.cccccererverenencnne. 278
Propagating commercial clones and transgenic cassava plants with RITA®.................. 281
Embryo Axes of Immature and Mature Sexual Seeds of Genetic Stocks and
Breeding POPUIAtIONS .........cccecviieiieiieiieriesee sttt eseesee e saeebeesteeseessnessseenseenseenseens 285
Tissue culture to support CIAT research agenda ..........cccceevveeiiieiiiiiienienienieiceee e 288
Plant recovery from cryopreserved friable embryogenic callus lines .............cccoeeneee.nee. 290
Temporary Immersion System (RITA) for Anther Culture of Rice.........cccceverveinneenne. 291
Osmotic stress as a tool to enhance plant regeneration in riCe ..........cevverververveerveereens 295
Isolation and Characterization of a Caffeic Acid O-Metiltransferase (OMT) from
Brachiaria decumbens, a lignin biosynthesis gene. .........occevvvevievienienieecreecreereeeeenens 297
New Genetic Constructs with BAOMT ENe........cccocvvviiiciieciieiieieeriesiesee e eve e 300
Development of methodologies for in vitro multiplication, plant regeneration,
and genetic transformation of naranjilla (IUlo).........ccceeeveieiiiiiiiiccii e, 304
Genetic transformation of tomato variety UNAPAL Arreboles for resistance to
bUAWOIM (TULA ADSOIULQ) ...t ve e eaae e veaans 308
Field evaluation of the agronomic performance of soursop (Annona muricata L.)
clones propagated through in vitro micrografting..........c.ccccvevveviieniieivieerieeeesee e 311

Optimisation of the hardening process of in vifro micrografted plantlets of

soursop (Annona muricata L.) under greenhouse conditions using different

SUDSITALES ...ttt st ettt et sh et e en e 315
Optimization of the in vitro propagation methodology of selected clones of

soursop (Annona muricata L.) and evaluation of the compatibility of different

scion and rootstock combinations for in vitro micrografting ............cccccveevvreviieecieeennen. 318

Activity 2.3  Identification of points of genetic intervention and mechanism of plant

2.3.1
232

233
234

235

stress interation (768 kb) .....ceu. 324
Characterizing B-carotene Pathways Genes in Cassava.........c.cccceeevvienieencieeeneeesveeenne 325
Carotenoids in cassava: Comparison of colorimetric and HPLC methods of
Y121 4] USRS 329
Production of Waxy Cassava Starch via the Down Regulation of GBSSI Gene............. 332

Transient Transformation Assay of a Cassava Mosaic Disease (CMD) Candidate
Resistance Gene Differentially Expressed During Host Plant Disease Resistance
RESPOMSE. ...ttt ettt ettt 335
Evaluation of nutritional and agronomic traits in roots and foliage of cassava

clones from the germplasm bank and breeding project at CIAT .........ccccovevvevierieennennn, 338



2.3.6 Evaluating Traits Contributing to Acid-Soil Adaptation in a Population of 274

Brachiaria ruziziensis x Brachiaria decumbens hybrids ..........c.ccccoeevevieniinienieiieenns
2.3.7 Identifying individuals with contrasting aluminum resistance in a Brachiaria

ruziziensis X Brachiaria decumbens hybrid population ...........cccccveeeveeviienieniennesieanens
2.3.8 Exploring surface charge density of root apices as a potential factor contributing

to aluminum resistance of Brachiaria decumbens .................cccoeecveeceenceesceesceniirieeniens

OUTPUT 3. COLLABORATION WITH PUBLIC AND PRIVATE PARTNERS

350

ENHANCED (720 KB) .....

Activity 3.1 New Collaborative Arrangements, Networks, Databases, Training and
Workshops

3.1.1 Highlights from the Cassava Biotechnology Network’ Activities for 2002....................
3.1.2 Biofortification Challenge Program ............ccceceereereerieriesiieeie et esieesieeseesee e eeeeneeens
3.1.3 Sequence Databases for Microsatellite Development in Common Bean........................
3.14 A Web-Based Data Base of Simple Sequence Repeat Characterization of Genetic

Diversity of Cassava Land Races. .........cccuveviiriiiiiiiniiniiiieecet et
3.1.5 Towards the construction of an EST database and cDNA microarrays for the

high-throughput study of cassava physiology and defense ...........cccccceeevvvcriecinciieneennenns
3.1.6 Development of a Biotechnology Program for Public Schools............ccccccvevveriinciennnnns
3.1.7 Cassava BAC library- Collaboration with Clemson University...........cccceeevrercveeecrreennnen.
3.1.8 Gene Libraries/CONSIIUCE .......ocuirieriireieieieeeieie ettt te ettt ettt see et e saeeneeeesneeneas
3.1.9 Visiting collaboration national and international ...........c.ccecevereiiiiiiniieninieeeee,
3.1.10 Training, Workshops, Conferences: International, National and for CIAT

POISONNEI ...ttt ettt et et et e b e b e sbe e st eaee et ens
3.1.11 Scientific Meetings National and International.............cccccvevieriieniieiiieece e
Activity 3.2 Publications
3.2.1 Refereed Journals, BOOKS ..........coooiiiiiiiiiiiii et
322 Proceedings, Abstracts and Others..........c.ccvievvierieriieriie e sresbe e
323 TRESIS ettt ettt b ettt h et a et h e et et h et ettt eneentes
Activity 3.3 New Projects and Donor
3.3.1 Projects approved OF ON GOINZ.......ccvervierieireirieieesieesreesteesresreesreesseesseesseessnesssessessseens
332 Projects submitted, in preparation and CONCEPt NOLES .......c.eeeveerveerieerverierreereereereeeeens
333 Projects funded and their Donors (Oct, 2001 — Sept. 2002).......cccuveeereriereenienierieeeenns
Activity 3.4  Project SB-2 Staff......ciiinvinsiniinniiiiisinsiinsnicsnicsniesniisecssesssisssesssiesssessssssens
34.1 Current SB-2 Investigators: Discipline, position and time fraction .............cccecveeveennennn.
342 Current Graduate STUAENLS ......cc.eiiivieiiiiieeiee ettt ettt e sreeereeeareeeveeeeaeas

343 Undergraduate Students (CUITENL) .......c..cevvieiiieeriiierieeeiiieesreesreeesreeesreesreeessseesssessssseenes

350

351
359
360

361

364
369
371
371
372

374
378

379
379
381
385

386



	CONTENTS
	Summary
	Project Overview
	Work Breakdown Structure
	Project Log Frame (2003-2005)
	OUTPUT 1. GENOMES AND WILD AND CULTIVATED SPECIES OF MANDATED AND NON MANDATED CROPS, AND ASSOCIATED ORGANISMS CHARACTERIZED
	Activity 1.1 Characterization of genetic diversity
	Activity 1.2 Identification and mapping of useful genes and gene combinations
	Activity 1.3 Development of molecular techniques for assessing genetic diversity and mapping useful genes

	OUTPUT 2. GENES AND GENES COMBINATIONS MADE AVAILABLE FOR BROADENING THE BASE OF MANDATED AND NON MANDATED CROPS
	Activity 2.1 Transfer of gene and gene combinations using cellular and molecular techniques
	Activity 2.2 Development of cellular and molecular techniques for the transfer of genes for broadening crop genetic base
	Activity 2.3 Identification of points of genetic intervention and mechanism of plant stress interation

	OUTPUT 3. COLLABORATION WITH PUBLIC AND PRIVATE PARTNERS ENHANCED
	Activity 3.1 New Collaborative Arrangements, Networks, Databases, Training and Workshops
	Activity 3.2 Publications
	Activity 3.3 New Projects and Donor
	Activity 3.4 Project SB-2 Staff

	List of Acronyms and Abbreviations Used in the Text




