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Control of the grapevine moth Lobesia botrana
through the genetic engineering manipulation of
the host plant's volatiles
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The european grapevine moth Lobesia Botrana
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The european grapevine moth Lobesia Botrana

Eradication :
v Cost >$100M
v' 6 years (2009-2015)

> Insecticides 100-150 euro/ha

» Pheromone trap 150-200 euro/ha
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Semiochemicals in the vineyards
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Antennal response

Background

Relative response

Compound + 8D (mV x 10%ng)? (%) vs. (£,E)-a-famesene

Hydrocarbons

pentadecane®©4-¢.f 2,03 £ 091 12

1-pentadecene® - 0.39 £ 0.04 2

heptadecane® -/ 548 £093 i3

1-heptadecene® 1.08 £0.12 6

octadecane” 4 1.99 £ 0.61 12

nonadecane™? 6.51 4 1.52 39

1-nonadecene® 0.95 + 0.28 6

heneicosane?-* 7.16 £ 1.71 43
Alcohols

(Z)-3-hexenol 2224 1.16 13

1-hexadecanol®- 2234+ 191 13

1-heptadecanol®-* 476 +2.21 28

1-octadecanol?-# 6.59 +2.14 19
Aldehydes

(Z)-3-hexenal®* 4.76 £ 032 28

nonanal® ¢4 f 498 + 4.18 30
Ketones

2-undecanoned-¢ 1,86 + 1,04 11

2-dodecanoned- 6.30 £ 5,03 38

2-tridecanone ¢ 1.03 £ 0.67 6
Esters

(Z)-3-hexenyl acetate® 250 +£1,27 15
Aromatic compounds

methyl salicylate®<¢ 5374312 32
Terpenoids

(Ej—4,8—dimethy1—1,3,T—nonatr1'erle”-"- 66.02 4 39.14 393

limonene® - 5.61 £ 455 13

(E)-f-ocimene® - 3,254+ 2.55 19

linalool” 333+ 1.68 20

B-caryophyllene® ¢ 7.03 £ 4.50 42

(E)-B-farnesene®-* 295 4+ 1.07

(E,E)-a-famesene® ©-d.€.5 16.79 £ 3.53
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B-Caryophyllene 34.5 ng/h
DMNT 26,5
(E)-B-Farnesens 3.2
(EE)-a-Farnesene 24.3
Methy! salicylate 0.7
Linalool 1.8
{Z)-Furan linalool oxide 1.6
(E)-Furan linalool oxide 1.6
1-Octen-3-ol 3.6
2-Ethyl-1-hexanol 2.1
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Background

Synthetic grape blend R The ratio between the
Il 100% B-Caryophyllene .
B 78% DMNT compounds seems to be crucial

9% p-Farnesene

for the behavioral activity.

[ Flying upwind a
M Landing i
Apple blend
W 37%
o Could we test these
b L 10% compounds in the
e ) vineyards for pest
| control?

Tasin et al. (2005; 2007; 2009)
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(E)-4,8-dimethyl- (E)-B-farnesene  (E)-B-caryophyllene
1,3,7-nonatriene VIT 00005272001
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Targeted sesquiTPS genes

nerolidol caryophyllene
X synthase A synthase A
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.
— In V. vinifera no single-product p-farnesene
& intron URintron @ Exen @@ UTRexon synthase gene was found so far, so it was

- chosen to use a gene from another plant
VvCsLinNer, VIT 00005272001 (A. annua, Acc. #AY835398.1).
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(E)-B-caryophyllene synthase enzyme characterization

VvGwECar2, VIT_00014566001

™
Mg++ N NS
| Z —> Y —
T
C?GW
FPP - , (E)-B-caryophyllene

BlpI - Bpu1102I (80)

(6705) Adel - DraIll 'Eagl - Eco52I - NotI (166) -
(6577) AanI - Psil \ ‘ Sa__llB;:a}I 198) Mk N.S. Soluble N.B Wash Elution
N ~  Eco72I- PmiI (303) .
__BseRI (659) Resin

-~ Ncol (673)

MisI - MscI (785) 75KD

Nhel (1154}

Y\~ BmtI - BSpOI (1168) Expected
—— AvrIl - Xmall (1235)
\ 64KDa

(6004) AsiSI - Pvul - SfaAl
(5878) Smal
(5876) Cfr9l —

(5661) Bsp68I - Nrul __

R
50KDa”

b-Car pET28b+

(5218) AlwNI - Cail —
6947 bp

' Xbal (1913)
(4975) Baul — \\ Jl— Bglll (1379}
\ / SgrAl (7020)

/" Ppael - SphI (2176)

"7 Miul (2701)
_— “~_  NmeAIIl (2907)
] Vo " Bsp120I (2908)
(3808) PpuMI - Psp5II | A Apal (2912)
(3783) FspI - FspAI - NsbI  / \ e
(3765) Bgll BssHII - Paul (3112}
Hpal - KspAI (3207)

(3546) BoxI - PshAI

@ EOMOND e CENTRO RICERCA E INNOVAZIONE

% MACH [}



(E)-B-caryophyllene synthase enzyme characterization

CH3
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Kairomone ratio change in V. vinifera

A VvGwECar2, VIT_00014566001

) * A.annua, Betafarnesene Acc. #AY835398.1
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Brachetto over-expressing b-Caryophyllene
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-1 CLSA (Closed-
‘ Loop Stripping
Analysis)

30 ;

[ (E)-p-caryophyllene
& (E)-B-farnesene

ng / (h * plant)

CTR B-Cl1 B-C2 B-C3 B-C4
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B-C5 B-C6 PB-F1 PB-F2 B-F3

VOCs quantification
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Wind Tunnel
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Wind Tunnel
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Future

Validation in (semi) field conditions
Collateral effects in the agroecosystem

Effects on yield and wine quality

RS

Insect adaptation to the new kairomonal blend
(IPM?)

Plant Biotechnology

Journal

Plant Biotechnology Journal (2018) 16, pp. 264-271 doi: 10.1111/pbi.12767

Adjusting the scent ratio: using genetically modified Vitis
vinifera plants to manipulate European grapevine moth
behaviour
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