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• small proteins consists of 98 AA secreted by Phytopthora and  some 
Pythuim sp.

• classified as ‐elicitins (acidic, pI<7) or ‐elicitins (basic, pI>7)

• ‐elicitins induce hypersensitive response and resistance on plants

• common structure comprised of five ‐helixes and one ‐sheet

• ability to transfer sterols between membranes

• identification of high specific binding site on PM of tobacco 
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• on the basis of molecular modelling (Dobeš et al. 2004) were expressed new
cryptogein mutants altered in sterol and fatty acid binding.

• Substitution of the residue Val 84 by phenylalanine = reduced binding of
sterol to the cavity.

• Substitutions of the amino acid residues Leu 41 or Leu 80 by phenylalanine
= decreased binding of FAs to the cavity but not sterols

L41F, L80F 
V84F, L41F/V84F, L80F/V84F



Protein Kd [μM]
DHE
transfer

NBD‐PC
transfer

wt cryptogein 0.56 ± 0.04 2,51±0,06 0,51±0,05

L41F 0.85 ± 0.05 1,88±0,08 0,32±0,01

V84F No binding 0,45±0,02 0,74±0,08

L41F/V84F No binding 0,38±0,01 0,76±0,04

L80F/V84F No binding 0.33±0.01 0,75±0,06

Aprotinin No binding 0,19±0,01 0,15±0,01

• Very good correlation with predicted data

• Mutation V84F causes relaxing of cavity resulting in higher fatty acid 
binding compared to cryptogein



There was no big change in CD
spectra

Structure‐prediction of the
Leu41Phe and Leu41Phe/Val84Phe
mutants revealed that the large
phenylalanine(s) are easily
accommodated by the surrounding
residues without any significant
changes in the ‐loop

Experiments with mutant L80F/V84F
showed the similar behaviour to
V84F mutant



Protein NCBI 
accession no.

Spot no. MW 
[kDa]

pI Cry L41F L41F/
V84F

V84F

β-1,3-glucanases

Glucan endo-1,3-β-glucosidase 19859 4 37.8 5.2 + +

Glucan endo-1,3-β-glucosidase 19869 13, 14, 15 40.4 7.1 + +

Chitinases

CBP20 632736 8, 12, 17 21.9 8.4 + + + +

PR-4A 19962 8 16.2 7.6 + + +

PR-4B 100352 19, 21 15.2 6.1 + + + +

Endochitinase A 116314 14, 15 35.1 8.4 + +

Endochitinase B 116321 16 34.7 8.3 + +

Acidic chitinase PR-P 19771 22, 24 27.5 4.9 + + +

Acidic chitinase PR-Q 19773 3, 18 27.6 5.1 + + +

NtChitIV chitinase 121663827 23, 5 29.9 4.9 + +

Chi-5 (Chitinase/lysozyme) 467689 12 42.0 9.1 + +

Proteinase inhibitors

Proteinase inhibitor I-A 547732 9 11.9 7.8 + +

Proteinase inhibitor I-B 547733 9 11.9 7.8 + +

Peroxidases

Lignin-forming anionic peroxidase 129837 1, 2, 20, 21 34.7 4.7 + + + +

Peroxidase 63002585 15 35.6 8.4 + +

Peptidyl-prolyl isomerases

Cyclophilin-like protein 152206078 11 22.0 7.8 + +

Peptidyl-prolyl isomerase, putative
[Ricinus communis]

255547634 10, 11 27.5 9.6 + +

Other 

Germin-like protein 222051768 6 21.4 5.8 + + +

NtPRp27 5360263 25 27.4 9.3 + +

Thaumatin-like protein E22 131015 22 24.7 5.4 + + +

Tumor-related protein 1762933 7 23.4 8.5 + +

The changes of intercellular fluid proteome were studied

Mutant V84F exhibited similar resistance induction to wt cryptogein. On
the other side mutants carrying L41F mutations did not exhibit any
resistance to P. parasitica.

Resistance to P. parasitica



• There are six lysine residues on the surface of cryptogein molecule 
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• On the basis of previous results mutants modified in surface charge were
prepared: K13V, K39T, K48T, K94T, K61/62T, K39T/K94T and K13V/K48T/K94T



Single mutants K39T, K94T, K48T had
comparable necrosis and ROS
production as wt Cryptogein

Double mutant K39T/K94T and single
mutant K39T had lower necrosis and
half ROS production as wt Cryptogein

Double mutant K61T/K62T and triple
mutant K39/48/94T showed almost
no necrosis and ROS production.

Capsidiol accumulation was in a good
relationship with necrosis and ROS
production



Accumulation of transcripts measured

in the site of application and

in surrounding area
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• There is no relation between elicitine sterol binding activity and ROS
production, defense genes expression or resistance

• Distribution of surface charge plays an important role in elicitins ability
to pick‐up the sterols from membranes

• Distribution of surface charge plays an important role in elicitins ability
to trigger defense genes expression and resistance

• Full description of elicitine action needs detail description of high
affinity binding site(s) on plasma membrane

• Our findings show that it is possible to eliminate necrotic activity
without substantial loss of resistance
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