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Introduction

Hybrid proline rich proteins (HyPRPs) create a subgroup of structural cell wall proteins rich in proline (PRPs). HyPRPs
are composed of a hydrophobic signal peptide and two distinct domains: proline-rich domain and C-terminal domain.
Repetitive proline-rich domains are very variable in respect of the length and amino acid composition. Hydrophobic C-terminal
domains have similar length and are characterized by identical pattern of eigth cystein residues. Similar arrangement of
cysteins is in sequences of structurally conserved non-specific lipid transfer proteins (ns-LTPs), whose structure has been
described in detail: four disulphide bridges created between eigth conserved cystein residues stabilize four [+helixes. A
hydrophobic pocket occurs inside this structure (Kader 1997). Since disulphide bridges are important for stabilization of three-
dimensional structure of proteins, the specific pattern of cysteins usually gives evidence of structural similarity (José-Estanyol
and Puigdoménech 2000).

Here we present analysis of all available sequences of HyPRPs from seven plant species and characterization of
expression profiles of HyPRP genes in potato.

Schema of HyPRP: proline-rich (PR) domain

signal peptide C-terminal domain

Aim
To find for possible functional specialization of HyPRPs
e by phylogenetic analysis of C-terminal domains of HyPRPs from seven plant species
e by studying of expression profiles of HyPRPgenes in potato organs

e by phylogenetic analysis of LTPs and C-terminal domains of HyPRPs from potato

Phylogenetic analysis of C-terminal domains
of HyPRPs from seven plant species

Results

HyPRPs create wide families in all studied plant species (approximately 10-30 members) with very variable proline-rich
domains. Majority of studied proteins had short (or very short) proline-rich domain, few proteins had long proline-rich domain,
low number of proteins had no proline-rich domain. In some proteins proline-rich domain was substituted by glycine-rich domain
(short or long) and some proline-rich domains have also high content of glycine. With respect to proline-rich domains diversity,
sequences of conserved C-terminal domains were used for phylogenetic analysis.
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Main branches of the phylogenetic tree had very low bootstrap values, therefore the main dendrogram
structure was not sufficiently robust. On the contrary, distal branches had often high bootstrap values
evenin cases of proteins with highly variable proline-rich domains.

Sequences from monocots and gymnosperms were partially separated probably due to independent
evolution of HyPRP genes after diversification of these groups or different composition of the cell wall.

HyPRPs with long proline-rich domains were probably more ancestral than HyPRPs with short proline-
rich domains (note the branch of long proline-rich domains and gymnosperms).

Different HyPRPs probably lost proline-rich or change it for glycine-rich domain independently.

Phylogenetic tree of LTPs and C-terminal domains of HyPRPs
from potato
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Though the structure of LTPs and C-terminal domains of HyPRPs is supposed to be similar, the
branches of these families have high bootstrap values, making the dendrogram structure highly
significantr.

St14 without proline-rich domain (thus resembling LTP) clustered to HyPRPs.

Expression profiles of HyPRP genes in potato organs
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The expression profiles of HyPRP genes varied and were often overlapping. Some genes had
complementary expression profiles.

Genes from all branches of phylogenetic tree (except the St14 branch) were expressed in every potato
organ.

Each branch of the phylogenetic tree of C-terminal domains was characterized by similar proline-rich
domains.

Similar results were obtained for Arabidopsis thaliana using Genevestigator.
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Conclusions
Functional specialization of C-terminal domains was not confirmed

e Sequences of C-terminal domains developed most likely by random changes of amino
acid residues limited by requirement of structure conservation. Proline-rich domains
developed independently.

e Concurrent expression of HyPRP genes with all different types of proline-rich
domains might be essential for structure or function of every vegetative potato organ.

e Sequences of LTPs and C-terminal domains of HyPRPs belong to separate branches
of the phylogenetic tree, documenting different function of these proteins families.
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