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Diversity of chosen effectors in samp
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potato cultivation

Norway Poland

036min | yield[t] | 7.7 min

12 000 | area[ha] | 280 000

|

moderate- subarctical | climate | moderate

R

Asterix, SaturnaMandel, Folva, Lady Clail cultivars I Vineta, Denar, Lord, TajfuBatina

A



potato cultivation

Norway Poland

0.36min | yield[t] | 7.7 min

12 000 | area[ha] | 280 000

|

moderate- subarctical | climate | moderate

~

Asterix, SaturnaMandel, Folva, Lady Clail cultivars I Vineta, Denar, Lord, TajfuBatina

A

P infestanspopulationstructureinfluencedby:
I cultivationsystem
I chemicalprotection
I croprotation
I potato cultivars
I seedtubersorigin




P. Infestanstructure in 2016
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alm of the study

forecastingthe late blight resistancegenesdurability
by analyzinghe diversityof effectorgenes

Avr-vntl recognizedoy the Rpiphul (Rpivntl.1) gene
AvrSmiralrecognizedy the RpiSmiralgene
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11 fields / 5 regions

‘Norway [NO] 42 virulence data unavailable
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single lesi
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experimental field
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material

Norway [NO]

Poland [PL]

42

49

2013

11 fields / 5 regions
virulence data unavailable

single lesit
isolates

5 referenceisolates

4 from Scotland

1 from Ecuador
Leeset al., 2006

2014

experimental field
virulence data available



methods

1.

primersdesign

T Primei3, NetPrimer :

product size(bp) 737 853
genesize(bp) 462 717

effectorssequencingexternalcompanie}
sequenceprocessing

I Chromad.ite 2, NovoSNAPHASR.1
I SeaView, MEGA

dataanalyses

I effectors

A DNASP.10, TCSL.21, Arlequin3.5, LOSITANymegaMap

I SSR

A GeneMapper4.0, XLSTAGenAle»6.5



results

one polymorphicsite 21

: 3rd position in a codon
A all (42) Norwegian bR Synonymous mutation
A 41 Polish

nine polymorphicsitesfoundin 8 Polishisolates

A 3synonymous oM /2 194 201 214 287 321 322 379 433
A 6 nonsynonym()us H ILE MET ASP ASP LEU ASP

VAL <> ASN <> <> PRO <> <> <>
THR LEU ALA ASN PHE TYR



results

one polymorphicsite 21

: 3rd position in a codon
A all (42) Norwegian bR Synonymous mutation
A 41 Polish

nine polymorphicsitesfoundin 8 Polishisolates

A 3Syn0nymOUS LM 72 194 201 214 287 321 322 379 433
A 6 nOnsynonymOUS ILE MET ASP ASP LEU ASP
VAL <> ASN <> <> PRO <> <> <>

THR LEU ALA ASN PHE TYR

8 of 9 polymorphic sites behind the RXDEER motif



Avr-vntl results

three Avr-vntl alleles

® hypothetical missing

allele
% NoONsSynonymous
mutation
\V/ number of sequences

representing given
(n) allele

N=192



Avr-vntl results

three Avr-vntl alleles

A neither Polishisolate regardless
of allele possesedwas virulent
to plantswith Rptphul gene

® hypothetical missing

allele
% NoONsSynonymous
mutation
\V/ number of sequences
representing given
(n) allele




AvrSmiralresults

20 polymorphicsites

A 7 synonymous
A 13 nonsynonymous

oM 132 135 369 383 389 392 466 486 509 531 533 539 544 586 596 612 613 624 626 661

ARG LYS ARG LEU GLN ARG GLN GLN PHE THR GLU HIS ASP
ALA PRCASN <> <> <> <> LEU <> ALA <> <> <> <> <> PRO <> ARG <> <>
GLN MET LYS MET ARG GLN LEU LYS LEU LYS LYS ARG ASN



AvrSmiralresults

20 polymorphicsites

A 7 synonymous
A 13 nonsynonymous

oM 132 135§369 383 389 392 466 486 509 531 533 539 544 586 596 612 613 624 626 661

ARG LYS ARG LEU GLN ARG GLN GLN PHE THR GLU HIS ASP
ALA PRAQIASN <> <> <> <> LEU <> ALA <> <> <> <> <> PRO <> ARG <> <>
GLN MET LYS MET ARG GLN LEU LYS LEU LYS LYS ARG ASN

- IEHER

RXLADEER Gterminal

18 of 20 polymorphic sites behind the RXDEER motif



AvrSmiralresults N=190

15 AvrSmiralalleles

A nine allelesuniquefor Polishisolates
A one alleleuniquefor Norwegianisolates




AvrSmiralresults

15 AvrSmiralalleles

A nine allelesuniquefor Polishisolates
A one alleleuniquefor Norwegianisolates

29 of 48 Polishisolatesvirulent
to plantswith RptSmiral
absence of AvrSmirdl variants,
carryingthe M6 and R’ amino acids

among the P infestans isolates
avirulentto RptSmirdl plants

Rietman et al., 2012

virulent

M156 R170

avirulent



test for selection

omegaMap
effector sequences divided according to their origin and tested separ:

A Avr-vntl
I no positively selected siteamongsequenced$rom both samplesets

A AvrSmiral
I the samepotentially selectedsitesamongsequencedsrom both samplesets

A aminoacids128-131, 156, 170, 178, 18082, 199, 205, 209, 221



test for selection

omegaMap
effector sequences divided according to their origin and tested separ:

I no positively selected siteamongsequenced$rom both samplesets

A AvrSmiral
I the samepotentially selectedsitesamongsequencedsrom both samplesets

A aminoacids128131,/156, 170, 178, 18082, 199, 205, 209, 221

Rietman et al. 2012 statistically significant statisticallyinsignificant

128 130, 156, 170 178, 180, 199, 209
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SSR genotype / effectors alleles

30 2 1

Norway

Poland

17
10
41
27
32
61
63
52
58
44
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