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The fusion protein RLK-SMP24 was cloned into a plant expression vector
using gateway cloning (Figure 3;4).

The Plant Pathogen Phytophthora and its impact on the
Solanaceae Family
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Figure 1. The effect of P. infestans on potato tubers (Left) and
tomato fruit (Right).
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Figure 2. Illustration of 5 See, Figure 4. Overview of the two steps, the BP and LR reactions, of Gateway cloning and the

how P. infestans infects ! h. A vectors produced.

members of the N - - -% _— The RLK-SMP24-mCherry destination vector was then inserted into the plant
Solanaceae family pathogen Agrobacterium tumefaciens and infiltrated into N. benthamiana leaf cells
using haustoria to (Figure 5). Laser confocal microscopy was used to see if the AMP was being
invade cells and Epidermis =

expressed, that the expression was targeted to the plasma membrane only, and

modulate cellular to assess the effect of the AMP on plant health.

processes (Adapted
from ).

The use of Antimicrobial Peptides (AMPs) against P.
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Figure 5. Tobacco leaf infiltration
A) The Agrobacterium suspension
in infiltrated into the leaf from
the lower leaf side using a 1 ml
syringe.
B) The area filled with the
Agrobacterium suspension is
marked with a permanent pen.
C) Example confocal image for
localised PmoA protein
-_ . } expression (green).

- AR Correct localisation is shown b
mRFP-HDE overlap with the ER marker 4
RFP-HDEL (magenta). Size bars =
10 pm.

infestans

The agricultural industry overuses fungicides to prevent crop damage by P.
infestans '%%7), Fungicides negatively impact the environment and P. infestans
has developed resistance to the fungicides used against it %%, Antimicrobial

Peptides (AMPs) from scorpion and snake venom are biodegradable, known to
avoid resistance and have been shown to inhibit P. infestans growth. Because of
this, AMPs from snake and scorpion venom could be a novel treatment to P.
infestans 10/,

C)i:% ¢GFP-PmoA

A -

J
N

Use of N. benthamiana as a model organism

Nicotiana benthamiana is widely used for studying plant-pathogen interactions

and, like potatoes and tomatoes, N. benthamiana is a member of the Solanaceae
family 152!, This means that the findings of this project should be transferable
to potatoes, tomatoes and peppers. Results

Aims and ObjCCtiVCS Confocal microscopy (Figure 6) showed that RLK-SMP24-mCherry was

. . , , _ expressed and localised to the plasma membrane as predicted. Cellular
This project aims to express an AMP from scorpion venom, SMP24, in N. structures look intact, showing no effect on plant health.
benthamiana as a model system to fight blight (Figure 3). The peptide will be

targeted to the plasma membrane by fusing it to a receptor-like kinase (RLK). .
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This localisation outside the plasma membrane could benefit the functionality
of SMP24 and should prevent P. infestans haustorium from entering the cell

Antimicrobial peptides
from scorpion venom

R e
could be used instead

—
of fungicides to

SMP24

_

N
RLK —— Extracellular domain

Plasma membrane ’ . .
Single pass transmembrane domain

B ME DR G H R DR MG

AAANAAAANIAN A AL XXX INA LTI

S

AU B I L

Plasma

Apoplast —»
membrane

Intracellular
kinase domain

Figure 3. [llustration of the RLK-SMP24 fusion protein, with the red fluorescent protein
mCherry attached, in the plasma membrane of a plant cell with the extracellular domain
facing towards the apoplast (Adapted from: [1516]),
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Figure 6. Confocal microscopy images showing RLK-SMP24 expression and localisation to the
plasma membrane of N. benthamiana leaf cells. Size bars = 10 pym for A, 5 pm for B and C and 2
pm for D and E.

Discussion

This study shows that the RLK-SMP24 can be expressed and targeted in N.
benthamiana. This can be applied to future research into antimicrobial
peptides and their effect on other plant pathogens, to express antimicrobial
peptides in other plants or as an alternative to currently used fungicides.
Future work will involve the creation of plants expressing the antimicrobial
peptide in a stable manner and to test its functionality against P. infestans.
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