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Phosphite (not main focus of this talk)

« Mainly work by Erland Liljeroth:

2020: (Plant disease 104 (11), 3026-3032):

Phosphite could replace some fungicides in starch potato (combinations).
« No phosphite was detected in the starch from the tubers.

 In 1 of 2 years, early blight (caused by Alternaria solani) was less severe in
the phosphite treatments than in the treatments without phosphite.

2016: (https://doi.org/10.1016/j.cropro.2016.04.003)

* In relative resistant starch potato phosphite performed as good as fungicides.

« A mixture of phosphite and half dose fungicide gave good protection.

« Potassium phosphite protected against tuber blight as well as the best fungicide.


https://doi.org/10.1016/j.cropro.2016.04.003
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Description Dominant genes that encode immune receptors and provide Recessive genes that increase

resistance against a pathogen (Qualitative) susceptibility to disease. Knock-

out mutants of S-genes increase

Not available against so many pathogens plant resistance (Quantitative)

NI E] IS Often confer strong resistance Provides a broad tolerance

Provides a more durable resistance if combined with other R- Stable over time, and often
genes conserved among crops
(pyramiding)

\ELEUCIE LISl Pathogens can easily overcome resistance because it is based  Plants are not completely

on single target sites. tolerant.

_ Provides a specific resistance against one pathogen
]

Jens F. Sundstrom, Anna Berlin, Nam Kieu Phuong, Milla Karlsson, Erik Andreasson (2024). Plants, People, Planet s

DOI: 10.1002/ppp3.10559: New genomics techniques can contribute to reduced pesticide usage in Europe.



E’Ltﬁ R-genes from S. americanum
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Maris piper Rpi-amr3_5C Rpi-amr1D_15A Rpi-amriD_15B

« GM Field trials (2018, 2019 and 2020, Sweden): showed strong resistance to
diverse, natural P. infestans (late blight) populations.

Resjo et al. (GM Crops & Food, 2025)
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stu 3 R gene GM potato
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C tt't d t | generally perceive the application of gene Plant breeding is not very important since we
O n S u m e r a I u eS O technology in plant breeding have land races and other good crop varieties
as risky that we can to use in the future as well
GM potato can change .. 00
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strongly disagree strongly agree strongly disagree strongly
m baseline measure post-intervention m baseline measure post-intervention
Plant breeders using gene technology such as
GM are helping big business more than they are
Jéssica Bubolz', Patrycja Sleboda?, Anna Lehrman?, helping farmers and consumers
Sven-Ove Hansson?, Carl-Johan Lagerkvist?, Bjorn P Sgg
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2 One year from transformation to small field trial
(Wang et al 2020)
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Screening of CRISPR/Cas9 generated S gene deletions in King Edward potato
by lesion dlameter of late blight (main oomycete potato pathogen)

o
=]
=
2 .
W68 Das A43 A47 ASO AT Al1% AMS ALS) ALSE SR

{ ter{nm) |

™
_,._-»:

[ il

-

= g e

- yul

g 2 %

g 35 H 3 & &

= = £k ] FE gy

3 = s

Z = g e

- Des TIM TIM TIM TIM TT - KE D112 D154 D291 D255 D378 D540 D583 D5
WT 252 255 34 ] WT : E z

Scientific -
Reports =

3] * = * =
E F =
. | B e =
Kleu et d _E _g e ** P :1:1:
2021 ;
= =
g o - - g8
ou | = o
E C45 53 CT CRS CI128 Cl42 C202 CHM9 3R =

e + o+ L o



S

SLU

Suseptibility gene DMRG \(\

« Characterized in Arabidopsis: 5% _ Gifss 5/0.4 : X 5/OH
catabolizer of salicylic acid _

(SA)

o) OH © C.M‘“Glc:
. OH

« KO = Increased immune EE[OH &/
response 2,3 DHBAOH e

« Wide spectrum resistance by
homolog KO seen in other
crops

—> Positive regulatio
- =¥ Indirect regulatio
=3 Major metaboli
— Inhibition

2,5-DHBA

Peng, et al. (2021). Annual Review of Plant Biology, 72.



?’L!ﬁ Less common scab infection in field-grown Stdmr6-1

tubers
« Skin disease caused by Streptomyces spp.

« Tubers from field trial in Borgeby

« Evaluated for common scab after 3 months storage
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Disease quantification 5 days post inoculation by Alternaria solani
on leaves in whole plant assays of dmr6-1 CRIPSR mutants
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Late blight area (AUDPC) in King Edward and dmr6-71 mutant
potato during four years of field trials in Skane, Sweden
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;’fg A new S genes against Alternaria

Alfernaria solani

*
* I *
Possible mechanism: 0 Des  C49 261 clss €389

« Alternaria solani (Early Blight) can use citrate as a carbon source.
« CBP may facilitates the pathogen's access to this citrate.

=]
=

Target Citrate Binding Protein (CBP).
Location: Apoplast (extracellular space).
Found by: RNA analysis

=
Ln

Mean Lesion Diameter {mm)
w B

Result: Knocking out CBP increases resistance to Early Blight, probably by restricting nutrient
availability.

Kieu et al. (Manuscript, 2026)



g{‘g From lab to field

Proteomics experiment = Functional study of candidates  pgjetion of a new susceptibility ' Potato field trial

in potato leaves in a model plant Nicotiana Gene via CRISPR-cas9 in Borgeby, Sweden
benthamiana potato

2017-18 2018-20 2020-21 2021-2023
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Functional test of candidate proteins

Screening of candidate protein against Phytophthora infestans

Protein names

VIGS

Over-expression (OE)

Uncharacterized protein

Less infection

More infection

Transcription factor RF2b
Hexose transporter
Mitogen-activated protein kinase

5'-3" exoribonuclease

NA
NA
No difference

No difference

No difference
No difference
NA
NA
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a b c Predicted chloroplast transit peptide (cTP) and thylakoid luminal transit peptide (luTP)
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Parakletos supresses secondary messenger signalling
ROS (+g22) Calcium(+flg22)
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Parakletos affects defense-related gene transcription
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Absence of Parakletos enhances plant resistance to
biotic and abiotic stress

Phytophthora infestans

Alternaria solani

Dickeya dadantii

Pseudomonas syringae

@)
O |
E P <0.0001 X B— 109 p=0.0065
% T S sl F<0.0001 | 23 P <0.0001 o 8
S =000, 3 | Fmewm — olf T = =
o o parakletos-KO = cE 20 — S g w2 Ss4 R
& ' | | o TE | e parakletos-KO =i |.e é > i Sl =
Q = s é_u 5o 12 | T |5 = 15 1 O 4 E
i e _ e 04 g E; * =~ E S o
— 4 ARt 5 E 10 4 . ®) s @ 834_»10_ ) 32—
= 2 _ 33 = e oo o & £ g g -
Z N SRy CR = 5 s e 3 5 5 e B=
o 10 - e o) Py e 9% % =S [CH
D 5 -% e m T L Q 0o +— B TRV2:GFP [T TRV2:Parakletos
3 T S A AL 3 e z B TrRv2:GFp I TRV2:Parakletos
wT
Salt stress Drought mimic stress
P <0.0001 - P = 0.0051
P <0.0001 P<0.0001
1.0 P < 0.0001 . - P=0.000L 0 kletos-KO
v — arakletos-KO E —
@ 5 0.8 L e o 2
=z = | | V) 10 - '
= —ql; e -~ Ll = o
= Bosg B g2 £ el pl: ot
E N : o] L Ems
- B — H !
o - 04 . a o = e —.
= ‘ { G:J R ' o* o é 4 — m
- w 02 4 [ - —. v ;
, parakletos-KO _ .
Desiree-WT ] By ] Eé; J = g
19 72 0.0 b ]- I T T Desiree-WT \ parak’etOS-KO 0 I I l l
esiree 19 L24 L72
5cm b L1  L24 L72 Deitee 9 124 175
T




. Parakletos-KO lines showed enhanced resistance to late blight and
increased yield in the field
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Parakletos-KO lines showed no yield penalty in fungicide treated plots
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