Unraveling whitefly resistance in cassava (Manihot esculenta)
Bohorquez, Adriana!, Becerra Lopez-Lavalle, Luis!., Bellotti, Anthony C.! and Joe Tohme,! @ CIHT

ICIAT, Agrobiodiversity and Biotechnology Project, AA6713, Cali, Colombia

o

‘Whiteflies (WF) are the major biotic stress that threatens the inability of staple crop, includi;

cassava, causing direct damage due to feeding and can obliterate the entire cassava crop. Twelve WF
species are serious pests of cassava being the most important Aleurotrachelus socialis (LAC) and
Bemisia tabaci (Africa). One of the most potent resistance mechanisms to A. socialis was discovered at
CIAT. On the resistance line, MEcu 72 WF deposit fewer eggs, establish fewer feeding sites, nymph
development is delayed, and WF mortality is increased. One approach was proposed to unravel the
genetic mechanism of white fly resistance (WFR). Gene expression profiling, using microarray
technology, coupled the subtractive libraries approach. The aim was to capture genes that were
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results suggest that WFR is a complex trait, in which more than one genetic region may be involved. ;f,'s:::;
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RESULTS

In this study, changes in the Cassava transcriptome profile were examined throughout the life cycle of the whitefly, as changes in the plant defense gene RNAs occur in crop plants in response to adult and
nymphal stages. Significant Analysis of Microarray (SAM) software identified 550 genes as slgmﬁcanlly regulaled in the six collect times and the two comparisons (resistant infested vs resistant non-

infested & resistant infested vs susceptible infested), which 310 Up: lated and 240 d 1 ional categories were defined using the GO classification scheme. Twenty-one percent were of
unknown funclmn, no match or “expressed proteins”. GO identified genes involved in Defense response, cell wall modification, oxidative stress, photosynthesis (Table 1), transport, response to stimulus,
lysis, carbohyd; boli: etc. (Figure 1). Some of these sequences are part of the signaling pathways regulated by jasmonic acid (JA) and ethylene (ET), which are implicated in the defense

response during pathogens and herbivores attack to plants (Figure 2). The application of functional genomics approach in the study of cassava defense responses, opens a wide range of future applications at
different levels, both in silico and experimentally. Gene expression analysis, construction of physical and genetic maps, genomic sequence analysis, gene silencing and production of genetically modified
organisms are some of the projects will be developed in the future.

Functional categories defined
using Gene Ontology (GO) o2 e

\ Recegtor |

-MAPK activation:

Insect-derived ehctm
(sallval chitin?)

Cell Wal
Cell Membrane

~Calcium flux (Ca+2)
Membrane Potential:
CNGC4, calmodulin,
CRK (CDPK)

Figure 1: Functional categories
of regulated genes during
cassava-whitefly interaction.
Hybridizations were done with
the Cassava Unigene
T Microarray, 5000 unigenes)

Glutaredoxin, Catalase
! Cell Wall Modification,

Reorganization and
Reinforcement:
Pe

Methyltra

Table 1: Genes regulated by A. socialis in Cassava, obtained from subtractive libraries and Microarray
hybridization. Data are shown for 4 functional categories. These sequences differentially expressed were
compared to known protein sequences (The Arabidopsis Information Resource, TAIR) and mapped to
Gene Ontology (GO) terms and KEGG pathways using BLASTX. Sequences were mapped in cassava
genome (http://www.phytozome.net/cassava) and were designed specific primers for RT-PCR analyses.
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Figure 2: Graphic representation of the hypothetical model of the defense response triggered by the whitefly A. K649 cassavalll2éml  ATP-dependent Clp proteas
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