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Giallumi della vite: complesso di malattie

e Sintomi indistinguibili

* Gravi perdite di produzione

Belli et al., 2010



e Batteri a localizzazione floematica
* Trasmessi da insetti vettori

Salivary gland

,:i-\
Acquisition feeding

Diseased plant Infected leafhopper
~—— Latency period

Infectious leafhopper

i
Inoculation feeding  Phloem cell

Oshima et al., 2011; Bertaccini et al., 2014



Flavescenza dorata e Legno nero

Fitoplasma associato a FD (16SrV-C, -D) ‘Candidatus Phytoplasma solani’ (16
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Convolvulus
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Davis & Dally, 2005; Martini et al., 2002; Maixner et al., 2002; Quaglino et al., 2013


http://it.wikipedia.org/wiki/File:Brennnessel_1.JPG

Genotipi del fitoplasma associato a FD (l)

Genotipi 16SrV-C e -D distinguibili sulla
dell’analisi di sequenze di geni conservati:
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16S rRNA, proteine ribosomiali, secY
- 16SrV-C: genotipo variabile

- 16SrV-D: genotipo conservato

Identificazione del fitoplasma in altre
(clematide, ontano, nocciolo) ed
(Dictyophara europaea, Orientus ishidae):
di geni piu variabili




Genotipi del fitoplasma associato a FD (l1)
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@ vitis vinifera, FD

. Vitis vinifera,no FD (PGY)
O Alnus glutinosa (AldY)

. Clematis vitalba

CaPrubi

O CaPulmi

Plavec et al., 2018;Rossi et al., 2019; Malembic-Maher et al., 2020; Rizzoli et al., 2021; Krstic et al., 2022; Rigamonti et al., 2023 ¢

Piu di 150 genotib}i nel
gruppo 16SrV

23 genotipi associatia FD
- 22 FD-C |
- 1 FD-D (M54)

Suddivisi in tre gruppi
- Map-FD1
- Map-FD2 (con M54)
- Map-FD3
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Caratteristiche dei genotipi del fitoplasma (I}

AF.08-30-27 (M48)
OF-09-28-142 (M45)

s % Caratterizzazione genotipi mediante anali

VIG-12847 (M45)
FF-10:8 (M41)

e 00 della sequenza dei geni vmpA e vmpB

FG-08:6 (M52)
7] FG087(M120)

VG-9882 (M52)
AG-5201 (M53)
FF=10:2 (M53) 8 VmpB-1

EY17-49 (PGY-A) (M53)
-l_ AHI19 (MS3)

T Corrispondenza con gruppi Map

FG-09.5 (M21)
AG-13017 (M43)
FG-08.9 (M43)
100 VG4331(M39)

AS-ALIS(MS2)

OF-09-F11.7 (M53)

e VmpB-II, VmpB-Ill: gruppi che includono
00 ™ genotipi trasmissibili da S. titanus

5 mutations

(M54)
AF-06-30-25 (M37) VmpB-II - a p_
9 FG-15-124 (M35) 4mm

FG-15126 (M38) 4mm 0%
AG-15-120 (M38) 1oe2%
FG-15-125 (M38) 4mm
ASAL1B (M42)

VmpB-I: include genotipi non trasmissibili da S.
w—) titanus

o %%3%; VmpB-111 ‘ M d p- F D 1

ISR (\154) Map‘FD3

99

Malembic-Maher et al., 2020



Caratteristiche dei genotipi del fitoplasma (I1.

FD2 (M54)
VmpB-Ii, I

VmpB-IlI
(M12, M51)

‘ Sheus titanus , ., ¢ ”‘ | mpB-1l (M38)
Y VmpB-Ill (M50)

o)

Orientus ishidae

Malembic-Maher et al., 2020



Distribuzione
dei genotipi in
Europa

Plavec et al., 2018; Rossi et al., 2019;
Malembic-Maher et al., 2020;

Rizzoli et al., 2021; Krstic et al., 2022;
Rigamonti et al., 2023
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Caso studio: Italia nord-ovest (I) ==

Article :

Investigation on Flavescence Dorée in North-Western Italy '}
A Mombaruzzo (AT) . Vitis vinifera, FD Identifies Map-M54 (16SrV-D/Map-FD2) as the Only Phytoplasma |
A Gussago (BS) | Genotype in Vitis vinifera L. and Reveals the Presence of New
Avaltellina (50) O Alnus glutinosa (AldY) Putative Reservoir Plants

Ivo Ercole Rigamonti 1), Martino Salvetti 2, Paola Girgenti !, Piero Attilio Bianco >/ and Fabio Quaglino 3*

. additional plant hosts (no Clematis vitalba)
. Scaphoideus titanus

o Orientus ishidae ‘Ca. P. ulmi’
O other insects

Map-FD2

M38*

M54+

MI121*

© www.globopix.net : é

Vite, 20 specie selvatiche, insetti

11 genotipi map

M54 (FD2) (165rV-D) - Mst
rv- oy

M38 (FDZ) 1:—r:|r:lle Mﬂp-FDB

M121 (FD2)

M51 (FD3)

M50 (FD1)



Caso studio: Italia nord-ovest (Il)

Corylus avellana
Ailanthus altissima
Juglans regia
Robinia pseudoacacia
Sambucus nigra

Neoaliturus fenestratus

Macrosteles sp.

. biology

Article
Investigation on Flavescence Dorée in North-Western Italy
Identifies Map-M54 (165rV-D/Map-FD2) as the Only Phytoplasma
Genotype in Vitis vinifera L. and Reveals the Presence of New
Putative Reservoir Plants

Ivo Ercole Rigamonti 1), Martino Salvetti 2, Paola Girgenti !, Piero Attilio Bianco >/ and Fabio Quaglino 3*
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. Vitis vinifera, FD

O Alnus glutinosa (AldY)

. additional plant hosts (no Clematis vitalba)
. Scaphoideus titanus

O Orientus ishidae

O other insects

Map-FD2

M38*

‘Ca. P. ulmi’

e
Corylus avellang::
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Ailanthus.altissim

M54+

MI121*
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1 sample

Cornus sanguinea, Juglans regia,
Prunus cerasifera, Prunus domestica,
Sambucus nigra



Jawmal af Flant Pathalogy

Caso studio: piante ospiti erbacee (l) ===

Identification of phytoplasmas associated with grapevine ‘bois noir’
and flavescence dorée in inter-row groundcover vegetation used for
green manure in Franciacorta vineyards

Abdelhameed Moussa'~® . Enea Guerrieri® - Sara Torcoli* - Flavio Serina® - Fabio Quaglino®® . Nicola Mor®
DA AT AL A LA AT A
ao;.-§.-°.o;£0:$g$%o
0....

L

Identificazione del
genotipo M54
(FD2/16SrV-D)

in vite e in specie da
sovescio
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No. piante Genotipo FDp ;%'-
Campionate Infette da (no. piante) :"..°.'

fitoplasmi del o

gruppo 165rV ot
Vitis vinifera L. 55 32 (58%) M54 (32) %
Lobularia maritima (L.) Desv. 20 0 XX
Phacelia tanacetifolia Benth. 8 0 5%
Polygonum fagopyrum L. 16 5 (31%) M54 (5) .'o°°
Trifolium incarnatum L. 16 3 (19%) M54 (3) 13
Vicia faba var. minor Beck 16 1(6%) M54 (1) e
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Il genoma del fitoplasma associato a FD%. ...

Phytoplasma Reveals Characteristics of Low Genome Plasticity

)

Christophe Debonneville !*07, Léa Mandelli !, Justine Brodard !, Rapha#l Groux !, David Roquis *
and Olivier Schumpp
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\ / Protein ID Function SignalP5.0 Phobius ?‘hﬁﬂt;: l':'M":":'z':E““ in Other o
p®
FlDop_00023 Variable membrane protein B sP SPand 1 TM VIO49504 (Alder yellows P) ...
P. P hJ

WP_225696264 (Ca. P sp. AIdY-WAT1)

FlDop_00041 Hypothetical protein (htmp2) no prediction T WP 121463947 (Ca. P. ziziphi)
FiDop_00048 * Hypothetical protein =1 SPand 1TM none
FlDop_00044 = Hypothetical protein sP SPand 1 TM TWOTH
. ) WP_225606128 (Ca. P sp. AldY-WA1)
i & FlDop_ 00090 Hypothetical protein sr sr WP 121464024 (Ca. P. ziziphi)
. ) WP_238055118 (Car. P! ziziphi)
FlDop_00101 Hypothetical protein sr T WP 121464035 (Ca. P. ziziphi)
\/95 FlDop_00112 Hypothetical protein sP s AYJ01330(Ca. P. ziziphi) i
FlDop_00153 Hypothetical protein (himp5) no prediction T WP_121464226 (Ca. P. ziziphi) ®
i FlDop_00158 * Hypothetical protein sP 5P none ‘...
—¥ . . WP_026072021 {Poinsettia branch-inducing P))8.%
FDop_00183 Hypothetical protein sp sp WP_152411650 (Milkweed yellows P)
P :
™o FlDop_00185  Hypothetical protein (SVM family) SP sp WE_(G4172411 (Chaywmthemeun yellows F)
Fl & doré : : WP_024563506 (Ca. P tritici)
avescenc oree FlDop (0190 H thetical prote Sp sp PQP79517 (Ca. P phoenicium)
phytoplasma CH —PMU P Ypotheticat proten WP _078123062 (Ca. P aurantifolia)
PE— & " FlDop_00246 * Hypothetical protein no prediction sp none
: 654,223 bp X : L
. FlDop_00265 Hypothetical protein 1 Tt WP_121464113 (Ca. P ziziphi)
FiDop_00266 Hypothetical protein no prediction sP WP_121464114 (Ca. P. ziziphi)
oE— FlDop_00275 * Hypothetical protein 1 a1 none
e FlDop_o02749 * Hypothetical protein (htmp1) no prediction ™ oI
~ o
— PE . . WP_01250456% (Ca. F. mali)
P FlDop_00295 Hypothetical protein sP ™ WP_227807101 (Mulberry dwarf P.)
. ) - WP_225696004 (Ca. P sp. AldY-WA1
FlDop_ 00404 Hypothetical protein (himp3) no prediction Tt WP 121463722 :Cn_ P ;inphi] )
FlDop_00420 * Hypothetical protein (htmp4) sr sr none
. . QEX95099 (Rapeseed phyllody F.)
FlDop_00531 SAP21-like protein sP s WP_122225587 (Ca. P. solani)
P AT AT
. . . . o . D e0® ° [
Effettori putativi codificati dal genoma del fitoplasma.
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Genotipo M54 (FD2/16SrV-D)
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* Numerosi genotipi distinti (23) del fitoplasma associato a FD
 Caratteristiche biologiche differenti
 Complessita crescente del ciclo epidemiologico: piante ospiti addizionali
* Necessita di monitorare questa complessita biologica per sviluppare strateagj&z«

di contenimento efficaci [Progetto «Giallumi della vite in Franciacorta: s

contenimento e indagini epidemiologiche», finanziato dal Consorzio per Ia
Tutela del Franciacorta]
» Utilizzare le informazioni presenti nel genoma del fitoplasma per studiare:: 54
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meccanismi di interazione con gli ospiti
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