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Thionins

• Thionins are small (<5KDa)
proteins produced as part of
plants innate immune response
system.

• All members are highly cationic
(pI 9-11) which enables
interactions with the anionic
bacterial and fungal
membranes.

• Most are also amphiphillic
allowing partition into the
hydrophobic core of the
membrane.

• Thionins are cysteine rich, they
contain between 8 and 10
cysteine residues forming 4-5
disulphide bonds per protein.
Making these proteins
structurally stable.



Antimicrobial Proteins which act at the membrane level. 

• Charge.

• Hydrophobic and hydrophillic
domains (amphillicity).

• Hydrophobicity.

• Stable molecular conformation.

• Size.

• The balance of these attributes
modulates binding selectivity
(prokaryotic/eukaryotic) and
activity.



Fungal and bacterial membranes



Common Smudge (Cochliobolus sativus)

Glumbe Blotch (Stagonospora nodorum)

Tan spot (Pyrenophora tritici-repentis)

Stripe blight (Pseudomonas syringie)



α-purothioins

α1-Pth KSCCRSTLGR NCYNLCRARG AQKLCAGVCR CKISSGLSCP KGFPK

α2-Pth KSCCRTTLGR NCYNLCRSRG AQKLCSTVCRCKLTSGLSCPKGFPK
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Aim
To determine the method by which thionins
exert their seed defence activity, and
determine how a difference in antimicrobial
protein hydrophobicity effects protein
membrane disruptive effects.



Comparing defense protein interactions with condense phase 
anionic phospholipid monolayers.
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Bilayer models of the Gram negative bacterial outer membrane



Rough	mutant-LPSDPPC

Solid Support



Fabrication of asymmetric phospholipid : LPS membranes 
on silicon supports

Si crystal

Peek troughLC	pump Waste

J. R. Soc. Interface 2013, 10, 20130810.
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DPPC : Rc-LPS bilayer
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DPPC : Rc-LPS bilayer + α1-Pth
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Accurate	Model	of	Bacterial	Membranes	for	Structural	Studies



Floating	Model	Gram	Negative	Bacterial	Membranes	:	Fabrication	



Floating	Model	Gram	Negative	Bacterial	Membranes	

Angew. Chem. Int. Ed. 2015, 54, 1 – 5



Antimicrobial	protein	interactions	with	the	OM

Lactoferrin
pI 8.7



Floating	Model	Gram	Negative	Bacterial	Membranes	:	Interaction	Studies
Lactoferrin	

Distance / Å



Conclusions
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