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@ P. infestans populations
The big questions

Regional variation in mating success and the role of oospores

Mutation rate/recombination/rate of evolution
Effector diversity, virulence and stability of resistance
Aggressiveness variation

Fungicide resistance

Migration within and beyond Europe



blight Phytophthora.exe and dataflow
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blight Pathogen data overview
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blight SSR data critical and more

needed to fill in details

e 24 600 isolates
« 5660 Isolates with SSRs
« 2300 more isolates than at Hamar
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blight SSR system update

e Theo van der Lee, Ying Li and David Cooke designed and
validated 12-plex assay of best SSR markers

e QIAGEN Type-it SSR Kit proved effective
e Quality equivalent or better

e Throughput increased

e 26 markers available — best 12 used

e (SSR1, SSR2, SSR3, SSR4, SSR5, SSR6, SSR7, SSRS8, SSR11,
Pi4B, PiG1l1, Pi4G, PilD, Pi2D, Pi2H, Pi02, Pi04, Pil16, Pi26,
Pi33, Pi56, Pi63, Pi66, Pi7Z0, Pi89, D13)
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New 12 marker set
combined SCRI and PR
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blight

Increases in A2

Frequency [%]

Frequency of mating type A2

100+
a0
804
| EN
604

504
404
304
204

1898 1997 1988

1995

1893 2000 2001 2002 2003 2004 2005 2008 2007 2008

Frequency [%]

Frequency of mating type A2

PL

1894

2008
=21

2008
=81

2007
M=35

2006
M=56

2005
M=EE

1886 1887 1833 1883 2000 2001 2002 2003 2004
M=180 M=142 N=256 N=149 N=70 N=48 N=30 N=20 N=44
Year and number of observations (N)

() Copyright EucaBlight, 2003-2006

1885

Frequency [%]

Frequency of mating type A2

100+
904
&0+
70+

= oW e noD
=53&882

SC

L. e — 1

1995
M=147

2008
=356

2007
=337

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
M=139 M=22 MN=213  N=474 M=135
Year and number of observations (N)

() Copyright EucaBlight, 2003-2008

1998
=163

M=2E MN=143 N=B30 N=336 M=47 W=9E M=55  h=790 M=BE2  W=S552
Year and number of observations (N)
() Copyright EucaBlight, 2003-2006
Frequency of mating type A2
100
90
80
N I: R
F 01
S =0
E]
= 40
B
&304
204
1566 1909 1990 1@ 32 133 1554 1955 189G 1SG7 1S8R 1839 00D 001 2002 2003 2004 2005 2006 AW AWNE 3008
N=22 M=35 M=56 M=53 M=67 M=85 M=135h=156N=123 MN=73 N=285N=135N=186M=108 N=61 331N=125 N=12
Year and number of observations (N)
() Copyright EucaBlight, 2003-2008
Frequency of mating type A2
100
a0
604
=4 ND
7 60
S 50
E]
= 40
B
&304
204
104
i/ iy Wy I =1
1ga 1953 1884 1985 183p 1997 M@ 1993 G000 G001 N2 003 D4 2005 NG 07 008 208
N=41 M=58 =106 M=185 N=18 M=56 N=35 MN=28 N=38 N=58 MN=40 N=24 MN=54 N=18 N=578 N=239
Year and number of observations (N)
() Copyright EucaBlight, 2003-2008
Frequency of mating type A2
100
a0
604
= BE
Z 09
S =0
E]
= 40
B
&304
204
104
1958 1569 2000 a1 2002 2z 2004 a5 2005 a7 2008
=43 =66 =88 H=102 N=32 n=14 H=18 =13 =28 h=54 N=23

Year and number of observations (N)
() Copyright EucaBlight, 2003-2008




blight

EU-scale distribution of genotype
13 _A2

New records PL, CZ,
HU, PO, J, SE, IE, ND,
DK

EUCABLIGHT data
suggests this shift to
A2 not universal: 2006
% A2 data (CZ 10, EE
12, HU <10, FI 40)

Updates in SSR data
needed

Thanks to Bayer and
Syngenta



Sisi» | racking genotypes

Frequency of genotypes [England - 2007]

Frequency [%]
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Murnber of isolates: 715 | Mumber of genotypes: 43

Shannon index: 2,14 | Shannon Equitability J: 057 | Shannon Equitability E: 0,20
Simpson's index of diversity: 074
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gighe® SSR Analysis methods

e Challenges due to ploidy (Bruvo distances)
e Challenges due to clonality

e Minimum spanning trees

e Collaboration with Nik Grunwald




blight Future directions
Sequences (P. exe ready)

e Effectors

— RXLR, CRNs - related to virulence

e Fungicide resistance genes
- (e.g. Blum et al., 2010, MPP. Mandipropamid moa determined and

P. infestans gene now known

e \Whole genome sequences
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— 454, Solexa, etc
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Web-tools needed

blight

Refined tools needed to:

Track changing allele frequencies over time
and space

SSR analysis %
Orinz Orina Crite @riss Oriss Ories Cries Orira Opigs Op13 Oride O611

Allele frequency for marker Pi33 by country for all years
Legend  En gland Scotland Wales ~ Northern Ireland

Genotype identification and naming

Plot relationships between genotypes

Search for specific genotypes . ‘ ‘ . ‘ v

Relate phenotype to genotype

Map diversity — GIS systems

Seqguence diversity



blight Funding bids

e EU Framework 7 bid - Jan 08 - not funded
e USDA Biosecurity bid - June 08 - not funded
e NSF EID bid - Nov 08 —not funded

e 2 USDA Bids - Pending

e Synergy from Eurowheat platform in Endure project - Jens
Hansen University of Arhus

e Support of GILB/CIP

e Need to build Eucablight database development into other
funding bids

e Sponsorship?



| Conclusions &
LG Future plans

e Unique resource to help understand pathogen population
change on a range of scales

(thanks to all data submitters and UoA)

e P. infestans population diverse and structured

e Association between factors observed (e.g. fungicide resistance
and mating type)

e Dramatic shift in popn. noted in many EU regions

e Database updates and more interpretation at local and EU
scale required.

e Link data on(fopulation change with the drivers of change.
§e.g. increased aggressiveness and fithess — need better links to
undamental research on effectors and R-genes)

o Better exploitation of host resistance (GM-based?) — will only
work if we understanding pathogen population

e Continue expansion beyond Europe - setting context of EU
populations



