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Arabidopsis is a plant model



Arabidopsis thaliana 
- “fruit fly of plant kingdom”

- Small genome (130 Mb), published
yr 2000

- Short generation time, self-fertile
- Advanced classical genetics: many known
mutations; easy to carry new screens

- Molecular genetic techniques well
established (gene transfer)
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Hyppivät geenit ovat paisuttaneet kuusen 
genomin 7x ihmisen genomin (40x koivun 
genomin) kokoiseksi

Barbara McClintock
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Diversity in birch wood



Cytokinin gradient in cambium is broader than 
auxin gradient and peaks in phloem/cambium

Immanen, Nieminen et al. (2016) Current Biology
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Juan Alonso Serra, Omid Safranov et al. (2020) New Phytologist
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Birch (Betula pendula), emerging genetic model for (boreal) tree biology

• Wide distribution, variable, resilient, borderline tree

Salojärvi J, Smolander OP et al. 
2017, Nat Genetics 

• Genome sequence

Longman & Wareing 1959, Nature Alonso Serra et al. 2020, Curr Biol.  

• Accelerated flowering allows genetic analysis • Proof-of-concept in gene identification

131C > A 250 bp



Birch as a genetic model for tree architecture

Alonso Serra et al. 2020 Curr Biol; Chang et al. (2023) PNAS



TREE ARCHITECTURE IN BIRCH MANISFESTS DIVERSITY AND ADAPTATIONS
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B. PENDULA ´YOUNGII´ - MONOGENIC RECESSIVE MUTATION
Branch development doesn´t respond normally to gravity

F1: 100% WTB. pendula ´Youngii` BC1: 50% WT 50% Mutant

Xueping Shi



LAZY1 RNAi

WT VS. LAZY1 RNAi (16 DAYS – 24/7 LIGHTS)

WT
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Muranen



V5834 VS. LAZY1 RNAi (16 DAYS – 24/7 LIGHTS)

Sampo
Muranen



LAZY1 SEG. POP. RNA-SEQ FROM UPPER AND LOWER SIDES OF BRANCH TIPS (2021)

3 BRANCH TIPS SAMPLED (3 M)3 BRANCH TIPS SAMPLED (3 WT) 

Upper side

Lower side

10 cm
10 cm

10 cm

10 cm 10 cm

10 cm
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lituruohovideo

ARABIDOPSIS WT VS LAZY1 MUTANT TIME-LAPSE



Koivututkimus paljasti kasvikunnalle
tyypillisen oksien polaarisuuden.

Tällä hetkellä tutkimme miten tämä
polaarisuus määrittää puun laatuominaisuuksia.
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(Boreal) forests: 
- ecosystem 
- source for green economy
- carbon sink

Trees assimilate atmospheric 
carbon and allocate it to growth 
and development.

TreeBio CoE aims at understanding
physiological and genetic basis of 
carbon sink effect.
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