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Pectinolyticbacteriapathogenicto potato in Poland

Pectobacterium atrosepticum 57 % (19961997;Waleronet al. 2013)

P. carotovorum subsp. carotovorum 37 % (19961997; Waleron et al. 2013)

P. wasabiae 6 % (19961997; Waleron et al. 2013)
P. carotovorum subsp. brasiliense 1.8 % of Pcc(sincel996,Waleronet al. 2015)
Dickeya solani 5.0 % of SRE 20a8013 (Potrykus et al. 2016)

2009-2013

D. dianthicola (stg)\




Goals

A Characterizationf resistanceo Dickeyasolaniin
diploid interspecifichybridsof Solanum

A Are progenytubersof the most tolerantdiploids
grownfrom vacuuminfiltrated seedtuberswith
D.solanj infected?




Testingtuber resistanceao D. solani

A Dickeyasolanic IBFO099 (syn. IPO2276&olanowskaet al. 2015)
A Bacterialsuspensiorg 108 CFU/m

A 10 ulinoculum(holesize- 10mmx 2mm)

(Laurilaet al. 2008;Lebecka2001)



Testingtuber resistanceao D. solani

A26 () hybridsof Solanum

Acheckcultivars Irysand Glada

| S

3 datesx 5tubersx 2replications

3 - 4 days temperature26°C
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Diploid hybrids and standards (Irys, Glada and USA249)
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TheSolanunmhybrid (2x)

DG 06270

S.

S. verrucosum .
microdontum

S. yungasense

S. chacoen S. tuberosum

S. phurej



Testingplant resistanceo D. solani

Inoculationof the baseof the potato stem

A 26 (2x) hybridsof Solanum
A 7 cultivars
A 2 checkcultivars Irys andGlada

A 26-80plantd genotype

(the method acc to Pietrak, 2001)



Testingplant resistanceo D. solani

D.solani- 108 CFU/ml



Testingplant resistanceo D. solani

1stdate ¢ blacklegsymptomsin three dayspostinocluation




Testingplant resistanceo D.solani

2nd date ¢ wilting, necroses 10 dayspostinoculation



Plantswithout symptomsof infection (%)
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Testingplant resistanceo D. solani

Inoculationof seedtubers

A Cultivars Irys, Kondor

A 108 and 10 CFU/mI

A Sproutedtubers17 h inwater beforeinoculation
0.1 Mpafor 20 min,allowedto dry for 2 hours

A plantedin pots

A DNAextracted?2 weekspostinoculation

(the methodacc to Heliaset al. 2000)



Detectionof D. solaniby realtime PCR

Primers:
SOLC- Pritchardet al. (2012),
ds- VanVaerenberglet al. (2012).

BacteriaDNA: 2,4&g/ul (1pul/reaction)
DNA from plansamples5 ng/ul
Negativecontrol DNA fromhealthyplant King Edward

Referencegene | -tubulin



Detectionof D. solaniby realtime PCR

Inoculationmethod Originof DNA

Crossingpoint value(Cp) relativeexpression2" ©9
of targetsequenceo the referencegeneTub

DNAdilluted 200 x
DNAdilluted 100 x
Healthy

2 weeksPI110/

2 weeksPI108

12 weekspost
inoculationof the
stem

IFBO099 Bacteria

King Edward Stem
Irys

Irys Stem
Kondor

Irys

Kondor

DG 08305 Roots

DG 06270
DG 08305  Tuber
DG 06270

ds Tub 27 Ca SOEC Tub 2" Cd
23,2 0 23,8 0
21,8 0 22,5 0

0 22,8 0 0 22,8
0 24,7 0 24,5
22,8 22,5 23,1 22,4
26,9 23,0 27,4 23,1
18,7 22,8 19,5 22,7
249 22,9 25,1 22,8
0 28,9 0 28,9
0 27,1 0 0 27,2
0 22,6 0 0 22,6
0 22,7 0 0 22,7




Amplification Curves
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D. solani (positivecontrol)
2,48ng/ul (1 pl/reaction)

Red from the left:
Cvlirys1(® ++++
Cvlirys10’ +++
Cv Kondorl(® ++
Cv Kondor10’ +

1 negativecontrol cv. Irys
healthy



Fluorescence (465-510)

-(d/dT) Fluorescence (465-510)

0143

Amplification Curves
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Melting Peaks
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Melting curves:
dsGreen
TubBlue
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Temperature [*C]

Referencegene- | -tubulin
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Energenceof plants

3 weeks post inoculation

102 CFU/ml 10° CFU/m

20 - 20 -
15 - 15 -
10 - 10 -
5 - 5 -
0 - 0 -

cv. Irys DG 06-28DG 00-519 cv. Irys DG 06-28DG 00-51

Mock inoculated with wat
- OCK INnOocCuiated with water - not emerged

B i B

- - emerged

cv. Irys DG 06-28 DG 00-519



Energenceof plants

3 weeks post inoculation

1082 CFU/ml 10° CFU/ml
20 -
15 -
10 -
5 _
O _
cv. Irys DG 06-280G 00-519 cv. Irys DG 06-28DG 00-51
- Mock inoculated with water - _not emerged
0 | | - emerged

cv. Irys DG 06-28 DG 00-519



Energenceof plants

3 weeks post inoculation

10° CFU/ml

cv. Irys DG 06-28DG 00-51

Mock inoculated with water
- - not emerged

0 | | - emerged
cv. lrys DG 06-28 DG 00-519




Energenceof plants

cv. Irys DG 06-28DG 00-51

Mock inoculated with water

5 - - not emerged

0) | | - emerged
cv. lrys DG 06-28 DG 00-519




Energenceof plants

3 weeks post inoculation

10° CFU/ml

cv. Irys DG 06-28DG 00-51

Mock inoculated with water
5 - - - not emerged
0 _j . | . | . -emerged

cv. Irys DG 06-28 DG 00-519




Energenceof plants

3 weeks post inoculation

10° CFU/ml

cv. Irys DG 06-28DG 00-51

Mock inoculated with water

5 - - not emerged

0 | | - emerged
cv. lrys DG 06-28 DG 00-519




CPvalueDG 0628

30 and 60 days post inoculation (DPI)

10° CFU/ml 108 CFU/ml
DG 0628 30 DPI 60DPI DG 0628 30 DPI 60DPI
Gel Gel Gel Gel
Stem 1 2 3 N Stem 1 2 3 i
1 Down O O O 35 35 33 | 1 Down O O O 0 00
Middle 0 0 O 33 33 33 [N Middle 0 0 O 0 00
Upper 0 O O O 0 O Upper 0 0 O O 0O
2 Down O O O 0O 0 O 2 Down O O O 0 0O
Middle 350 o MO 0 O Middle 0 0 O 0 00
Upper 27 0 0 - 00 0 Upper O 0O O 34350 [
3 Down 0 O O 00 O 3 Down 0 0O O 3500
Midde 0 0 O 00 0 Midde 0 0 O 0 00
Upper 0 0 O O 0 O Upper 0 0 O O 0O
4 Down O O O 0O 0 O 4 Down O O O 0O 0O
Middle 0 0 0 00 O Middle 0 0 0 0 00
Upper 0 0 O O 0 O Upper 0 0 O O 0O



CPvalueDG 06519

30 and 60 days post inoculation (DPI)

10 CFU/ml 102 CFU/ml
DG 06519 30 DPI 60 DPI DG 06519 30 DPI 60 DPI
Gel Gel Gel Gel
Stem 1 2 3 1 2 3 Stem 1 2 3 1 2 3
1 Down O O O 0O 0 O 1 Down O O O 0O 0 O
Middle 0 O O O 0 O Middle 0 O O O 0 O
Upper 0 O O O 0 O Upper 0 0 O O 0O O
2 Down O O O 0 0O 2 Down O O O O 0 O
Middle 0 0 O 350 o T Middle 0 0 O 0 0 O
Upper 0 0 O O 0 O Upper 0 0 O O 0O O
3 Down 0 0 O 000 3 Down 0 0 O 350 o B
Midde 0 0 O 0 00 Midde 0 0 O 350 o [N
Upper 0 0 O O 0 O Upper 0 0 O O O O
4 Down 0 O O 0 0 O 4 Down 0 O O 0O 0 O
Middle 0 O O O 0 O Middle 0 O O O 0 O
Upper 0 0 O O 0 O Upper 0 0 O O 0O O



Confirmationof doubtful results

100 bp

60 days post inoculation (DPI)

108 CFU/ml

© © N o bk D=

Not inoculated DG0O0-519
DG00-519, 10 CFU/mid
DG00-519, 10® CFU/mlI
DG06-28, 108 CFU/m
DG00-519, 10° CFU/m
DG06-28, 10° CFU/mlI
DG06-28, 10 CFU/mlI
Irys, 10° CFU/ml

Irys, 10° CFU/m

. DG06-28, 108 CFU/mI
. DG06-28, 10° CFU/mI
. D®9bacterialDNA

. Not inoculated Irys



30 and 60 days post inoculation (DPI)

108 CFU/m 106 CFU/m
Cvlrys 30 DPI 60 DPI
Non-emergenceof cv. Irys Gel
Stem 1 2 3 1 2 3

1 Down 22 23 22 [ Plantdied
Middle 24 24 24 [

Upper 31 30 31 -
2 Down NT 350 O

Middle NT O 0 O
Upper NT O 0O



DG 0628 - symptomlessplant

10° CFU/ml




DGO00-519 ¢ symptomsof infection

500PI 105 CFU/m
N '

N “*»’vaw%‘?g,?;




DGO00-519 ¢ symptomsof infection

126 days post inoci
10° CFU/m|

L)




DGO06-28 ¢ symptomsof infection

126 days post inoculation (18 weeks)




DGO06-28 ¢ symptomsof infection

126 days post inoculation (18 weeks)
108 CFU/m| 10 CFU/m|

(_Dow‘,cZQ‘«Q/
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Numberof plantswith symptomsof infection

126 days post inoculation (18 weeks)
108 CFU/ml
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DG06-28 —

DG 06519 —
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Plant Leaves

1

N

126 days post inoculation (DPI)

Down
Middle
Upper
Down
Middle
Upper
Down
Middle
Upper
Down
Middle
Upper
Dry
Dry
Dry

10°

1
35
0
0
0
0
35
0
0
0
35
35
35
0
0
0

2

0
35
35
35
35
35

O OO O oo

35
35
0

3 Gel
35
0
0
0
35
35
0
0
35
0
0
35
0
35
0

108 CFU/m|

1
0
0
35
0
35
35

OO O O O o o

35
35
30

2 3 Gel
35 35
35 0

0O O

0O O

:

O O O O o o

35
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A Diploidinterspecifichybridsof potato exhibit higher
resistanceo tuber soft rot andhigherresistanceé
toleranceof plantsto infectionwith D. solanithan 4x
potato cultivars

ATheprogenytubers of the most tolerantdiploids
grownfrom vacuuminfiltrated seedtubers, will be
testedfor latent infectionwith D. solani
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