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Genomics of Douglas-fir Resilience to new 
Environmental Disturbances (GenDRED)-
GRDI project (CFS/NRCAN) 2024-28. 

Goals

2 - ID of the molecular basis of Douglas-fir X SNC compatible interaction (2025-26)

• KEY = Controlled inoculations with SNC

• Transcriptomics, proteomics and metabolomics approaches

3 – Modulation of SNC needle colonization by drought (2027-28)

1 – Molecular bases of Douglas-fir tolerance to 
drought (genotype x phenotype [tree rings] 
association)  - 2024-25
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Sprayed fragmented
mycelium (adjusted to 
20gr/L in 0.05% water 
agar)

Mist chambers >80% 
humidity, 20°C (±3°C)
Sprayed every two hours
(9am-8pm) for 5 min 
(noozle) during 2 weeks

2023 Inoculations - Pilot
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Tracking SNC colonization by real-time PCR

0.1 to 0.5% or RNAseq reads 
map on SNC genome

June July August Sept Oct.

Inoculation 3 wpi
sampling

4 mpi
droughtmist

• Strong variability between 
needles

• Limited SNC biomass and 
transcript

3 wpi 4 mpi

Some 
SNC

No 
SNC
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Df RNAseq 4 months after inoculation

• Lineage 2

• Differential gene 
expression at 3 
wpi & 4 mpi in 
Douglas-fir

• Drought vs. ctl

• SNC vs. ctl

We find some genes differentially expressed between SNC and Ctl treatments 
Meaning that… that SNC induces a response in Douglas-fir 
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Next steps
2025 => SNC inoculation. no 
drought treatment. 
L1c and L2. RNAseq, proteomics 
and metabolomics (Orbitrap LC-MS)
2026 and after. SNC inoculation + 
summer drought
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Next steps: increase our 
inoculation capacity

• So far… 1 inoculation per year

• Generate Fdc material by 
somatic embryogenesis (Amin 
Aminul, PFC)

• Transformation of N. 
gaeumannii L1C and L2 with 
mCherry (fluo. microscopy) – P. 
Tanguay (LFC, Quebec)

Initiation of Callus

Initiation of embryogenic tissue
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Coastal Douglas-fir
(P. menziesii var. menziesii)

Lineage 1c and Lineage 2

Rocky Mountains Douglas-fir
(P. menziesii var. glauca)

Lineage 1i

On the fungus side: One species, 
three genetic lineages
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Genomics of Nothophaeocryptopus gaeumannii

Feau & al. Speciation in the genetic lineages of 
the Swiss needle cast pathogen, 
Nothopaeocryptopus gaeumannii is challenged 
by introgression through secondary contact. In 
prep. for Mol. Ecol.
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Lineage 1c
Lineage 2

Comparative genomics in L1c, 
L2 and L1i

Strong synteny between lineages, 
but still some differences
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in L1c, L2 and L1i

Focus on Plant cell wall degrading enzymes : 

L1c L2

Growth rate on 1X Vogler’s salt 
+ 1% xylan
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p < 0.01

Stone et al. 2008

Ciaran Woods, PFC
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Looking for a Master student - Fall 2025 
(Transcriptomics/metabolomics SNC x Douglas-fir)

Looking for a postdoc April 2025-26. (not on SNC 
project, but still a cool project)

mailto:nicolas.feau@nrcan-rncan.gc.ca
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