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Molecular ecology and
landscape genomics of trees
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Trees form our landscape
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Sterky et al. (1998)
PNAS 95: 13330-13335:

Sterky et al. (2004)
PNAS 101 13951–13956:

EST sequencing            PopulusDB
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Metabolomics

Proteomics
KO program
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Populus transformation
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The Populus genome

Tuskan et al. (2006)
Science 313:1596-1604
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• Slowly ticking molecular clock

• Dioecious
• Wind-pollinated (thousands of km)
• Wind-dispersed seeds
• ”Infinite” population sizes

Genetic diversity in Populus

Stefan Jansson 2009

> 1 % difference
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> 1 % difference

< 0.1 % difference
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> 1 % difference ≈ 1 % difference

< 0.1 % difference
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An ”infinite” number of haplotypes

Ingvarsson et al. (2006)
Genetics  172: 1845-1853 Stefan Jansson 2009

Linkage Disequilibrium is almost absent

Ingvarsson et al. (2008)
Genetics 178: 2217-2226
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Distribution of aspen
(Populus tremula) The SwAsp

collection
-116 genotypes

-12 popul.
- 2 common

gardens)

Luquez et al. (2008) 
Tree Genet. Gen. 4: 279-292 Stefan Jansson 2009

Aspens in Sweden - An ideal population?

Lexer and Ingvarsson 
(in preparation)
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More within-population variation in 
onset of senescence than in bud set

- Bud set more connected to winter survival?
- Senescence trade-off between C and N demand, 

one single strategy not always the best?
Fracheboud et al. (2009)
Plant Physiology (online) Stefan Jansson 2009

From phenotype to genotype in aspen -
Association mapping using candidate genes
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SNP detection in candidate genes

SNP scoring
Association

Phenotype scoring

Ingvarsson et al. (2008)
Genetics 178: 2217-2226
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Sequencing of six aspen genomes

- 454/SOLiD (Illumina)
- Identify variable regions

- Estimation 10 million SNPs
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Herbivore scoring in UmAsp

Albrectsen et al. (unpublished)
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A tree - an ecosystem
> 30 different fungal endophytes from one tree

Albrectsen et al. 
Fungal diversity (in press) Stefan Jansson 2009

What determines what?

Metabolites
Microorganisms

Herbivores

Genetic variation
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Is aspen an ideal model for landscape genomics?

Metabolites

QuickTime och en
-dekomprimerare

krävs för att kunna se bilden.

QuickTime och en
-dekomprimerare

krävs för att kunna se bilden.
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