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Population analysis via MALDI-TOF 1D

What goes on during fire blight treatment?
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Setup (EPPO PP 1/166(3)) ) JKi

4 blocks with 10 trees each per variant

artificial inoculation of one tree/block (108 cfu/ml)

4

secondary infection of neighboring trees via natural vectors

— defined conditions
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Differences in efficiency

disease incidence (untreated)

90 - m efficiency E. tasmaniensis

80 -
70 -

63

%

20 -
10 -

16

81

$jKi

Julius Kiihn-Institut
Bundesforschungsinstitut fiir Kulturpflanzen

1 2 3
year

Institute for Plant Protection in Fruit Crops and Viticulture, Dossenheim/Siebeldingen

www.jki.bund.de



'\
‘ ] =
Objective: ) _Kl, :

What happens on the flower? r—

Result

Application

— screening for specific organisms
—|evaluation of population composition
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MALDI-TOF
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Matrix assisted laser dissorption/ionisation time of flight analysis

Eelactor.

separation region
{electric field-free)

{.-----*-- '\‘.' - Sample plate
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Claydon et al., 1996; Holland et al., 1996;
Krishnamurthy et al., 1996; Keys et al., 2004
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Protein fingerprinting
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Erwinia amylovora CFBP1232
(fire blight pathogen)

Erwinia billingiae Eb661
(epiphyte and antagonist)

Erwinia tasmaniensis Et1/99

Bruker: Biotyper

AnagnosTec: Saramis

Waters: MicrobeLynx
st HLL A " m /Z
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Reference spectra matching: i jKi
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full match = green

partial match = yellow

non-matching = red

Wensing A, Zimmermann S, Geider K (2010)
Appl Environ Microbiol 76: 6248-6256
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Reference spectra matching: < Ki
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Example: German E. tasmaniensis isolate

..
1.04
0.8-
0.4
0.4- Detected Species | Logl Score) |
0 Erwinia tasmaniensis Et 2_99 PaH 2,200
0.3- Q Erwinia tasmaniensis 1-99 MMG 2,055
l 0 Erwinia tasmaniensis Et 1_99 PAH Z2.047
00 || l! o J . .‘J . l . T iL, J 1 ] () Erwinia pyrifoliae 16-96 MMG 1.507
[ I I} U ![ ll [ [ ] OErwinia amylovaora CFBP1232 MMG 1.729
02 a Enterobacter ashuriae Dak 17506_0SM 1.672
o Erwinia pyrifoliae 1-96 MMG 1.607
G Erwinia sp EJP 562 _PaH 1.595
0.4+ - -
a Erwinia pyrifoliae D3M 12163 HAM 1.571
a Enterobacter cloacas 20105_2 CHE 1.570
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Wensing A, Gernold M, Geider K (2012)
J Appl Microbiol 112: 147-158
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|Isolate identification:
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Table 1: Strain identification by Biotyper analysis:

strain log score ID
E. amylovora CFBP1430 Ea 2.1
Ea273 Ea 2.0
Ea1/79 Ea2.2
Ea7/74 Ea 2.0
L Exz2 Edmorateio Il TTHmT T
Ea775 Ea 2.0
OR6 Ea 2.1
Ea4/82 Ea 2.2 | e P
EaSp1767-3 Ea 2.2 E- pyriolfae RRUOS
EaSp1951-5 Ea 2.3
£ pyiiiiias Es;:gg Ez :g E. tasmaniensis Et1/99
Ejp557 Ep 2.3
E. tasmaniensis Et1/99 Et2.3 . : :
Et2/99 Et2.2 E b.i'.f;'ng.rae EbG&1
Et4/99 Et2.4
Et09-1 Et2.4
SM88 Et2.3 Sl D BN E HS N g CRUER o8- :
SM882 Et2.3 4000 6000 8000 10000 m/z
Esa13 Et2.3 ; J : : ;
Esad1 Et2.3 Figure 4 Bar code representation of protein profiles of MALDI-TOF
FLAO3 Et2.2 M5 spectra. The protein spectra of various Erwinia species were visual
ized in a pseudo-gel representation with peak heights comverted to
E. billingiae Eb660 Eb 2.2 colour intensity.
Eb661 Eb 2.0
Eb1261 Eb 2.0
Kae2a Eb 2.0 ) ]
Kae9a Eb 2.3 Wensing A, Gernold M, Geider K (2012)
RIPFgo2 Eb 2.3 J Appl Microbiol 112: 147-158
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Method comparison: ‘-Q.-j Ki
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Example fire blight
artificial infected tissue (immature pear):

sample with starting symptom formation

Detected Species Lo...

G Erwinia armylovora CFEP1Z3Z .. 2.020
| 0 Erwinia amylovora 1-79 MMG 1.822
I a Erwinia pyrifoliae Ep 16_96_PaH 1.570
I a Erwinia kasmaniensis EL 2_99_,,, 1.512
| BUT:

For most samples only mixed spectra,
NOT reliable yet!

Wensing A, Gernold M, Geider K (2012)
J Appl Microbiol 112: 147-158
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sample preparation: LjKi

1ml overnight culture / colony

l

harvest cells

l

wash in 70% EtOH

l

lyse in 35% formic acid with 50% acetonitrile

l

apply to target

l

apply matrix

analyze
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sample preparation: “9,»-%1' Ki
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1ml overnight culture /|colony

l

harvest cells

l

wash in 70% EtOH

l

lyse in 35% formic acid with 50% acetonitrile

l

apply to target -

l

apply matrix

analyze
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comparison of samples: ‘Qg—, Ki
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D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12

Matched

Pattern Score Score Score Score Score Score Score Score Score Score Score Score

Value Value Value Value Value Value Value Value Value Value Value Value

D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12 0.463 0.716
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comparison of samples:
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Sampling technique: “%}'Ki
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Sample Size?
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Sampling technique: “%}'Ki
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Timeframe?
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Protocol development:

- sampling procedure

- culture conditions for selection of isolates

Comparison of systems

Bruker: Biotyper
AnagnosTec: Saramis
Waters: MicrobeLynx

Evaluation with established methods

- specific PCR +qPCR for selected species

- sequencing approaches
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Output: ‘/ J Ki
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- Protocol development for application of a new high-throughput technique
for microbial identification to fire blight settings

- Evaluation of systems, sampling and culturing conditions

- Information on development of E. amylovora in the context of a competing
microflora

- Information on effect of fire blight treatment on the natural microflora

- Information on development of microbial biocontrol organisms (biosafety)
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