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Does caffene function as rhizosphere signal?
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In this study transgenic tomato plants expressing genes involved in the
caffeine synthesis was generated. These transgenic plants synthesized caffeine and secreted as well.
The effect of caffeine to the rhizosphere microbes was analyzed. More than 20 strains were isolated
from rhizosphere soils of coffee plants. No of these bacteria showed caffeine metabolizing
activities. The effect of caffeine to these bacterial was tested in vitro. Caffeine synthesis and
secretion were also analyzed using the seedlings of coffee plants. From the genome analysis and gene
expression analysis several candidate genes involved in the caffeine secretion were isolated.
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Rhizoplane

16s rRNA

Botrytis cinerea Fusariumoxysporumt. sp.

radicis-lycopersici Glomerella cingulata
Pythium  aphanidermatum Rhizoctonia
solani Sclerotinia sclerotiorum
Sclerotium rolfsii

0.5g/L Caffeine H,0 10.0g/L (NH,),
S0, 0.5g/LK,HPO, 0.5g/LKH,PO, 0.5g/L
MgSO, 7H,0 5.0 mg/L FeSO, 7H,0 pH
7.0(NaCH )

1.0 g/L Caffeine H,0 10.0 g/L (NH,),
S0, 0.5g/LK,HPO, 0.5g/LKH,PO, 0.5g/L
MgSO, 7H,0 5.0 mg/L FeSO, 7H,0 pH 7.0
(NaOH)

1.0 g/L Caffeine H,0 0.2 g/L K,HPO, 1.6
g/L KH,PO, 0.2 g/L MgSO, 7H,0 1.0 g/L
(NH,), SO, 0.1 g/L NaCl 0.02 g/L CaCl,
2H,0 0.01g/L FeSO, 7H,0 0.5 mg/L MnSO,
5H,0 0.5 mg NaMo 2H,0 0.05 g/L Yeast
Extract BC Difco pH 7.0 (NaOH)
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16S rRNA

Variovorax paradoxus
Variovorax boronicumulans
Variovorax defluvii
Chryseobacterium profundimaris
Chryseobacterium shandongense
Pseudomonas plecoglossicida
Pseudomonas taiwanensis
Pseudomonas songnenensis

Variovorax paradoxus

Achromobacter xylosoxidans
Achromobacter denitrificans

Bacillus cereus

Microbacterium arabinogalactanolyticum

Achromobacter denitrificans
Achromobacter xylosoxidans
Paenibacillus odorifer
Achromobacter sp. LZ35
Achromobacter sp. SR4
Alcaligenes sp. BZC5

Variovorax paradoxus Pseudomonas
taiwanensis Sclerotinia sclerotiorum
Fusarium oxysporum Sclerotonia
sclerotiorum

Sugiyama et al. 2016
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