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Potato cyst nematode in the UK

* Native to South America - Europe acted as a secondary distribution point now in most
potato growing regions of the world
» Originario de América del Sur

* The diversity in the UK is only a fraction of what is present in South America
* Ladiversidad en el Reino Unido es una fraccion de la diversidad en América del Sur

* Potato cyst nematodes are spreading
* Ellos estan extendiendo




Potato cyst nematode in Scotland

G. rostochiensis
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J. Pickup, K. Davies



Area (Ha)

Potato cyst nematode in Scotland
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Potato cyst nematode in England

2000 > 2016
Mix
Mix Globodera 6%
2504 rostochiensis

—~

5% —

Globodera \
rostochiensis Globodera Globodera
8% pallida pallida
67% 89%
Minnis et al., 2002 Dybal et al., Unpublished

K. Dybal M. Back



Potato cyst nematode in England

Planted area (ha)
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G. pallida

K. Dybal M. Back



1) Understanding the problem
Entendiendo el problema

2) The search for new control measures
la busqueda de una solucion



i) DNA marker

Mitochondrial gene, Cytochrome B
(CytB):

* UK G. pallida similar to South
American populations.
Poblaciones del Reino Unido
similares a las poblaciones de
América del Sur

» 3 genotypes of G. pallida
3 genotipos de G. pallida

* 1 genotype of G. rostochiensis
1 genotipos de G. rostochiensis
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e o »
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Plantard et al 2008




ii) National DNA collection {IAIA

SASA: annual pre-plant tests of seed and ware potato land across Scotland
pruebas anuales de granjas de papa




Proof of concept

Prueba de concepto

i) DNA marker iif) National DNA collection

Idea:
“Type” ~1000 DNA samples in a single semi-quantitative experiment
genotipo 1000 muestras en un experimento

Method:

* PCR

* Sequence
* Analyse



Did it work? Yes

¢ Funciono?
* We identified the 3 * For control samples with a “known” mix of DNA, the
known types ratio of reads = the ratio of types
Identificamos los 3 proporcion de “reads” = la proporcion de genotipo

genotipos conocidos

Type 1 Type 2 Type 3
¢
Expected  Expected  Expected
% 10:90:0 25:75:0 33:66:0 50:50:0 33:33:33 10:45:45
100 ns
90 A ! ns
80 - e | ns
70 - : |
ns
60 - \ ns
50 - re 1 T ns L]
40 A IFE ns oS
30 - ns T
20 A ns ns
10 {0~ L
0 1 T T T T
Substitutions per base ;"' g 2 ;"’ g ? ;" g 3 ;‘f g :;’ c:f 3 3 c? 3 2;’
S SRS EIEEEEEESEIEESIEE S




Country-scale diversity of G. pallida

Diversidad a escala de pais

Most fields contain a single mitotype, one fifth contain a mix of mitotypes,
and less than 3 % contain all three mitotypes.
La mayoria de los campos contienen un genotipo. 20% contiene una
mezcla de genotipo, <3% contiene los tres genotipos.




Country-scale diversity of G. pallida

Diversidad a escala de pais




Field-scale diversity of G. pallida

Diversidad a escala de campo

Complex underlying landscape of diversity
Paisaje complejo de diversidad

Type1 Type2 Type3
100 100 100

175 75 75
. {50 | {50 = 50
25 25 25

0 0 0

Eric Anderson.



Individual-scale diversity of G. pallida

Diversidad a escala de individual

More support in favour of “hybrid” cysts.
Evidencia de quistes "hibridos".

100+
75
%o

504

254

112131lalsliel7li8laliolrnliz2l13l1al1sl16l17118119120l21122
Individual cysts



Take home messages

Conclusiones

* We have demonstrated a proof of principle
Prueba de principio

* We can address multiple questions simultaneously
Responder preguntas multiples

 We can expanded beyond 1000 fields
Podemos hacer mads



1) Understanding the problem
Entendiendo el problema

2) The search for new control measures
la busqueda de una solucion



The “toolbox”: gland cells

La caja de herramientas

* Dedicated effector-producing tissues (gland cells)
Tejidos dedicados que producen efectores

Dorsal Gland

Globodera rostochiensis



The DOG box

Compare promoter regions

Dorsal gland effectors VS Random non-effectors

Comparar regiones promotoras
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The DOG box

Globodera rostochiensis
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The DOG box

Implies the existence of a “Reader”
Implica la existencia de un "lector"

> \)(/,\\0$
Sl O
P\/$C’ p$\>



The regulation of Parasitism

Regulacion del parasitismo

predictive power %
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The search for the “reader”

La busqueda del "lector”

DOG effector promoter

5'[_ATCCCA ATCCCA |3 .
3 | ARNEANNRE FEEAA Y1H library

60 bp

Without selection Stringent selection

DOG box = Mutant

Transcription




The search for the

La busqueda del "lector”

Purify the reader protein
Purifica la proteina
250 L BT
150 AN
100 £
75

50

%~ 38 kDa (tagged)
37

Confirm specificity of the interaction
Confirmar especificidad

competition with unlabeled

DOG box
X X X
. X X N O O
excess “cold” oligo - = MO «~ N W
protein -+ + + + + o+
0.2 ng “hot” oligo + + + + + + +
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—> -

ds

~ JoUCEbe - sopbER® -~

“reader”

Confirm interaction with DOG box
Confirmar interaccion
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DOG box “reader” protein - +
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DNA:Protein complex —
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Potato Cyst Nematodes — The DOG box

-Dorsalglandonly m c c

Root-knot nematodes — MiDOG box — Dorsal

gland only

Pine wilt nematodes — STATAWAARS
— Dorsal and Subventral glands

CTATITARAS




Acknowledgements

Thank you for your time

Gracias
. UNIVERSITY OF
jPRSRCFunur i #5BBSRC  CAMBRIDGE
Collaborators and friends
wellcome trust l*l ﬁgﬂf#ggéeg:f?ada

G sanger
.. n institute g

John Innes Centre

2033

CH
UN]{TE!QTTQ‘?!& Hull

. ' Institut

(.?OPHIA

G B The James GROBIOTECH
~ sssssssssssssssssssssss -

Un1ver51ty l I l I I HUtton

quDINBURGH StAndrews |nStItute UNIVERSITY OF LEEDS

DUNDEE u""l‘}‘f-“kj"g- Nature's Diwc.mi*h?

WAGENINGEN THE UNIVERSITY

For quality of life



