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History of GM Coffee

Å1991 ï1st transformation of coffee, electroporation and 
Agrobacterium tumefaciens transformation of Coffea 
arabica protoplasts (Barton et al., 1991; Acuna and de 
Pena, 1991; Ocampo and Manzanera, 1991; Spiral and 
Petiard, 1991)

Å1995 ï1st report of particle bombardment on leaves of 
microcuttings (Van Boxtel et al., 1995) and somatic 
embryos (Nagai and Mai, 1996)

Å1999 ï1st report of regenerated coffee plants 
transformed with Agrobacterium tumefaciens (Hatanaka 
et al., 1999) and Agrobacterium rhizogenes (Spiral et 
al., 1999)



Insect Pest Resistance

ÅCoffee leaf 
miner, Perileucoptera 
coffeella

ïcry1AC gene from    
Bacillus thuringiensis (Bt)

ïAgrobacterium tumefaciens 
transformation of Coffea 
canephora (Leroy et 
al., 2000)

ïCIRAD (France) and Nestlé

ïStable resistance in 4-year 
field trial in French Guiana 
(Perthuis et al., 2005) Montagnon, 2005



Insect Pest Resistance

ÅCoffee berry borer (CBB)

ïŬ-Al1, Ŭ-amylase inhibitor from 

bean, Phaseolus vulgaris, Insect bioassays 

on transformed C. canephora plants are 

underway in Brazil (Cruz et al., 2004)

ïBacillus thuringiensis serovar israelensis 

highly toxic to CBB (Mendez-Lopez et 

al., 2003)

ï2 new cry36-like proteins from Bt found to be 

active against CBB and white stem borer 

(WSB), CCRI in India and CIRAD in France



Newly Discovered Pathogen 

Resistance Genes

ÅMex-1 ïresistance to Meloidogyne exigua 
(Noir et al., 2003)

ÅSh-3ïresistance to coffee leaf 
rust, Hemileia vastatrix, race 3 (Prakash 
et al., 2004)

ÅCk-1 ïresistance to coffee berry 
disease, Colletotrichum kahawae (Gichuru 
et al., 2006)



Caffeine-free Coffee Plants

ÅOgita et al., 2004, Japan

ïCaMXMT1, theobromine synthase gene

ïSilencing by RNA interference (RNAi)

ïTransformed plantlets had 70% less caffeine

ÅSatyanarayana et al., 2005

India

ïN-methyl transferase (NMT)

ïCloned NMT promoter

ïDown regulation
Ogita et al., 2004



Physiological Traits

ÅUniform seed ripening (Ribas et al., 2005)

ÅSucrose biosynthesis and metabolism 

(Leroy et al., 2005, Pot et al., 2006)

ÅSeed oil content (Simkin et al., 2006)

ÅOsmotic stress response (Hinniger et 

al., 2006)
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Meloidogyne konaensis

Kona Coffee Root-knot Nematode

Eisenback et al., 1994


