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Workshop Program

Monday, April 19 ™:

09:00 Welcome and presentation of the workshop program
(B. Jarausch)

09:30 Presentation of participants

10:00 Introduction into taxonomy, systematics, biology, host plant
relationships and biogeography of psyllids, part 1 (D. Burckhardt)

11:00 Coffee break

11:15 part 2 (D. Burckhardt)

13:00 Lunch

14:00 Practical identification of psyllids, 1. session
16:00 Coffee break

16:15 Practical identification of psyllids, 2. session

18:00 End of session

Tuesday, April 20 ™:
09:00 Welcome by the head of the institute (Gabi Krczal)
09:30 Visit of the insectarium of AlPlanta
10:30 Coffee break
11:00 Practical identification of psyllids, 3. session
13:00 Lunch
14:00 Practical identification of psyllids, 3. session

18:00 End of session
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Wednesday, 21 ':
09:00 Field excursion, trapping methods of psyllids
13:00 Pick nick in the experimental orchard of DLR Rheinpfalz
15:00 Practical identification of psyllids, 4. session
18:00 End of session

18:30 Guided visit to Neustadt / Weinstrasse

Thursday, 22 "

09:00 Introduction into molecular analysis of psyllids as phytoplasma vectors
(W. Jarausch, N. Sauvion)

09:30 Extraction of total DNA from psyllids

13:00 Lunch

14:00 Use of molecular markers for psyllid identification by PCR
16:00 Coffee break

16:30 Continue with molecular analysis

18:00 End of session

Friday, April 23 ™
09:00 Gel Elektrophoresis of PCR products and documentation
10:30 Coffee Break
11:00 Final discussion of results
12:00 Lunch

13:00 End of the workshop
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l. part: Psyllid identification by morphological me ans

Glossary

aedeagus: penis

anal break: break in the vein along the posterior wing margin at the apex of the
claval fold

antenna : usually 10-segmented

apical spurs: strongly sclerotised spurs at the metatibial apex (tibia of hind leg)
capitate seta: seta which is apically inflated

caudal plate: slerotised terminal plate of the nymphal abdominal dorsum

cell: surface between veins of wing

circumanal ring: ring consisting of densely spaced wax pores surrounding the
nymphal anus

dorso-ventral: in the vertical body axis

dorsum: back

metabasitarsus: basal segment of tarsus of hind leg

metatarsus: tarsus of hind leg

metatibia: tibia of hind leg

ovipositor: female terminalia consisting of proctiger, subgenital plate and valvulae
paramere: paired structure attached to the male subgenital plate used during
copulation to hold female terminalia

proctiger: abdominal tergite containing anus

sectaseta (plural sectasetae): short bipartite seta

seta (plural setae): bristle, hair

sternite: abdominal, ventral sclerite

subgenital plate: genital sternite

tergite: abdominal dorsal sclerite

valvula (plural valvulae): part of the female ovipositor used to lay the egg
venation: the forewing consists of a characteristic arrangement of the veins which
separate the cells

venter: the ventral body surface

wing buds: nymphal structures from which the adult wings develop
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Cacopsylla picta — vector of Ca. Phytoplasma mali
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Cacopsylla melanoneura — vector of Ca. Phytoplasma mali
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Cacopsylla pruni — vector of Ca. Phytoplasma prunorum
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Cacopsylla pyri — vector of Ca. Phytoplasma pyri
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Cacopsylla pyricola — vector of Ca. Phytoplasma pyri
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ll. part: Psyllid identification by molecular means

Development of specific primers for the molecular i dentification of
Cacopsylla picta, the main vector of apple proliferation disease

W. Jarausch !, B. Jarausch !, T. Peccerella , C. Dollt* and P. Lauterer ?
'AlPlanta-IPR, RLP AgroScience, Breitenweg 71, D-67435 Neustadt, Germany,
wolfgang.jarausch@agroscience.rlp.de

’Moravian Museum, Department of Entomology, Hviezdoslavova 29a, CZ-62700
Brno-Slatina, Czech Republic, ento.laut@volny.cz

Cacopsylla picta has been shown to be the main vector of apple proliferation
disease. However, identification of this psyllid by morphological means is difficult for
less experienced persons. On the other hand, molecular screening for phytoplasma
infection in insects has become of increasing importance to identify the vectors of AP
and to analyse the disease spread in different apple growing regions. Therefore,
molecular markers for the identification of C. picta were developed. At the beginning
of this study, DNA nucleotide sequence data of psyllids were only available for one
genetic locus, the wingless (wg) gene. Based on these sequence data primers were
selected which amplified a wide range of Cacopsylla species. So far, sequence data
of a fragment of the wg gene were produced for 23 different psyllid species, including
the known phytoplasma vector species C. picta, C. melanoneura, C. pruni, C. pyri
and C. pyricola. The sequence comparison enabled the development of specific
primers for C. picta. The specificity of the primers was tested for a range of more than
40 psyllid species, predominantly those which are known to occur in apple and stone
fruit orchards in Central Europe. The universality of the primers was tested for C.
picta samples originating from 33 different locations in Germany, France, Italy, Czech
Republic and Switzerland. Furthermore, the available sequence data were used to

establish a first phylogenetic tree of psyllid species based on the wg locus.
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Protocol for extraction of total DNA from insects
with a modified CTAB method
(W. Jarausch, AlPlanta-IPR, RLP AgroScience, Neutstadt/W. Germany)

reagent 1 psyllid 3 psyllids 5 psyllids 10 psyllids
TexDIR-buffer 100 pl 150 pl 200 pl 250 pl
CIA 100 pl 150 pl 200 pl 250 pl
EtOH abs. 250 pl 300 pl 400 pl 500 pl
70% EtOH 500 pl 500 pl 500 pl 500 pl
H20 25 pl 25 pl 50 pl 50 pl

e place insects into a 1,5 ml-Eppendorf tubes

e add TEXDir-buffer (volume adjusted to the amouninafividuals, see table)
* homogenise with a sterile micropistill

* incubate at 65°C in water bath for 30 min

e add CIA 24:1 according to the volume indicatedhie table

* mix thouroughly

» centrifugation: 5 min, 13000 rpm

» transfer supernatant to a sterile 1,5 ml-Eppeniaidé

* add pre-cooled EtOH abs. according to the volurdeated in the table
* DNA precipitation: -80°C, 45 min

» centrifugation: 15 min, 13000 rpm, 4°C

» discard supernatant

* wash pellet with 500ul 70% EtOH

» centrifugation: 10 min, 13000 rpm, 4°C

e discard supernatant

e dry pellet in speedvac

e dissolve in 25 or 50ul ¥

e short term storage at 4°C, long term storage &G20

TEXdir-buffer (for 1L)

20 g CTAB

20 g PVP25

82 g NaCl

dissolve in 500 mL kD dest. by heating and constant stirring

add: 40 mL 0,5 M EDTA (pH 8,0)
100 mL 1 M TrisHCI (pH 8,0)
adjust to 1 L with HO

CIA for 500 mL

480 mL chloroform
20 mL isoamylaclohol
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Universal PCR set up

Mix for 1 reaction:

0,5 ul dNTPs (5mM each = 20mM)
0,2 ul forward primer 1 (100uM)
0,2 ul reverse primer 2 (100uM)
2,0 ul 10x Tag-Puffer (incl. Mg)

17 plH,O dest.

0,1 pl Tag-DNA-polymerase (5 U/ul)
total volume: 20 pl
place 19 plin PCR tube

+
1,0 pl genomic DNA

Mix for 16 reactions:

8 ul dNTPs (5mM each = 20mM)
3,2 ul primer 1 (100uM)

3,2 ul primer 2 (100uM)

32 pl 10x Tag-Puffer (incl. M)
272 plH,0O dest.

1,6 ul Tag-DNA-polymerase (5 U/ul)
total volumen 320 pl
place 19 plin PCR tube

+
1,0 ul genomic DNA
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Soika
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RLP AgroScience, AlPlanta, Neustadt
RLP AgroScience, AlPlanta, Neustadt
RLP AgroScience, AlPlanta, Neustadt
Naturhistorisches Museum, Basel
INRA Cirad Montpellier

AGES Wien
pcfruit
Faculty of Agriculture Banja Luka

Hohere Bundeslehranstalt und Bundesamt fur
Wein-und Obstbau Klosterneuburg

Di. Va. P.R.A.- Universita degli Studi di Torino
- Facolta di Agraria

Department of Environmental Agronomy and
Crop Sciences, Entomology Agripolis

Research Institute of Pomology and
Floriculture, Skierniewice
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- Facolta di Agraria
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