
Strauss laboratory work –
past and present

November 2022

Steve Strauss, University Distinguished Professor
Oregon State University, USA

Steve.Strauss@OregonState.Edu

mailto:Steve.Strauss@OregonState.Edu


Agenda
• Some background
• GREAT TREES Coop
• Research examples looking back and forward –

field focus
• Social/interdisciplinary work

• All recent pubs here
• All recent presentations here

https://people.forestry.oregonstate.edu/steve-strauss/publications
https://people.forestry.oregonstate.edu/steve-strauss/presentations


Aims of lab

Try to connect basic biotech  ideas and 
methods to practical outcomes in the 
context of intensive forestry systems

Communicate/analyze ecological and 
social issues to scientists and the 
public that govern biotech acceptance



Gene edit/GMO (GE) = “biotech” for the 
purpose of this talk – not genomic breeding 
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Overview 
of steps to 
create 
a GE plant



Poplar plantations are 
examples of my research 
ecosystem



Eucalypts in Brazil another example of relevant 
ecosystem for our work



GREAT TREES Coop focused on eucalypts, also 
poplars



GREAT TREES goals
• Developmental (“DEV”) genes as methods to 

enhance gene editing and transformation in 
eucalypts
– Identify genes
– Test in vitro and in planta using eucalypt or as a 

comparator poplar plant tissues
– Test accessory technology such as promoters, 

insulators, inducers, and recombinases  
– Adapt for gene editing / CRISPR 



Some of the DEV genes we study using  
in planta approaches



Greenhouse to field: Lignin 
reduction with its hazards



Modification of gibberellin activity 
modifies growth and biomass 
allocation – but highly variable effects 
in greenhouse vs. field



Much metabolic engineering innovation 
needed for major, novel products



Field trials can pleasantly surprise – air 
pollution reduction



“Old” biotech traits can give large benefits –
yield and water use (LCA) value of herbicide 
tolerance in poplar

r



Large yield benefits from pest 
resistance genes in poplar



RNAi suppression and gene editing 
powerful tools for genetic containment



Current USDA-regulated field trials
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Improving carbon gain by suppressing 
photorespiration







1. In planta regeneration

3. In vitro regeneration

2. Rooting

4. In vitro regeneration + transformation

Current work example: GWAS to 
discover DEV genes in poplar
Four studies, machine vision system



Genome-Wide Association Studies 
(GWAS) uncover links between genetic 
markers and traits
• Genetic variation represented by 

single-nucleotide polymorphisms 
(SNPs) in and around genes

• Poplar GWAS features ~1,300 
clones with over 30 million SNPs, 
most with low linkage 
disequilibrium

• GWAS uses statistical models to 
find significant correlations 
between SNPs and traits of 
interest

• Hundreds of candidate genes 
identified
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Aims of lab

Try to connect basic biotech  ideas and 
methods to practical outcomes in the 
context of intensive forestry systems

Communicate/analyze ecological and 
social issues to scientists and the 
public that govern biotech acceptance



Articles on regulation and problems 
thereof



The 2020 USDA SECURE system – does it help?

SECURE: Sustainable, Ecological, Consistent, 
Uniform, Responsible, Efficient



Submitted RSR documents to find out



Recently published reviews on realities & 
research for gene editing in forestry



Questions / thoughts?
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