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Introduction

The current study investigates the ability of P. 
infestans to tolerate freezing temperatures and 
acquire nutrients from pine needles, which are 
known to exhibit antifungal properties (Butin & 
Söderholm, 1984). .

Methods

• Genomic DNA purification and PacBio Sequel II  
sequencing.

• Genome assembly (Flye 2.6) and annotation
(Augustus and COMPANION tools).

• Functional annotations and pathway reconstruction
• Mass spectrometry analysis of P. infestans 

methanol extracts obtained by fungal cultivations at 
22 °C , at  -3 °C.

• 573 carbohydrate-active enzymes and 
approximately 400 genes were linked to 
secondary metabolite biosynthesis.

• Presence of phytoalexins-detoxifying enzymes, 
acyclic terpene synthase proteins, and drug-efflux 
pumps to maintain cell integrity.

•  Utilization of the needle’s cell wall constituents. 
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Conclusion
This is the first whole-genome sequence of P. 
infestans available on the databases (98.6% core 
genome completeness), with a size of ~36.8 Mb 
assembled in 44 contigs. This study offers valuable 
insights into the adaptation of P. infestans to its 
ecological niche.
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Results

Table 1. Secretion of cryoprotectants at –3 °C (Zerouki et al., 2023.

Presence of two ice-binding proteins, a complete trehalose 
pathway, and several desaturases, contributing to the fungus's cold 
tolerance. 

Fig. 1. Extracellular enzyme screening of P. infestans : 
A) Pectinase, B) cellulase activities on agar plates.
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Fig.3. SWISS-MODEL structure of the ice-binding protein
Phain_OT5_Proseq10963 based on the crystal structure 
7bwx.1.A of Antarctomyces psychrotrophicus.

Fig. 2.  Growth of P. infestans on 
different carbon sources. 
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