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Angiosperm tree

A weed: Arabidopsis thaliana
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Vascular cambium and secondary growth in Arabidopégjs
hypocotyls are a model for wood formation (Chaffey et al. 2002)
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CZ:. Cambial Zone, X: Xylem, P: Phloem
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Formation of secondary xylem and phloem in a
theoretical scheme

The cambial cell and its derivates. Redrawn and modified Sunaryo (2010) rom Evert (2006). (i) Initials, (mx) mother cells of xylem,
(mp) mother cells of phloem, (d) daughter cells, (t) tissue cells derived from daughter cells. (a-l) time events.




Functional genomic study in tree
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Maijor obstacles:
-Slow growth
- Long generation times
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Production of mutants is laborious, inefficient,
and unspecific.
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Functional genomic study
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Basic strategy:
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Down regulation/mutation Upregulation/ Overexpression

| |

Production of mutants is laborious, inefficient,
and unspecific.

!




Shoot Meristemless, STM, keeps
cells undifferentiated
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Long and Barton, 1996
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Homeodomain transcription factor




STM homologs expressed in poplar cambium
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Weak stm mutants with similar total biomass than WT




Less wood In weak stm mutants

N
g
=
)
o
o
=

Col-0 stmGK C24 waml- LER
1




Redundancy?
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knatl mutants with phenotype similar to stm
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Overlapping functions for KNAT1 and STM
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KNAT1 and STM expression
In cambium and developping xylem
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KNAT1 and STM are required for early
differentiation in xylem fiber cell files




STM — KNAT1
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Maintenance of cambial cells

Xylem fiber cell differentiation




Downstream tragets?

Coexpressed Coexpressed
,Leeds" database with STM with KNAT1

+300 datasets
+21 000 genes
+Top 100

Coexpressed
with STM

Coexpressed
with KNAT1

Leeds Toronto
36
19

, toronto* database
+392 datasets

+21 000 genes

+Top 100
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knox mutants




STM/KNAT1 are required for the expression of...




NST1 and SND1 are switches for xylem fiber cell identity

Zhong and Ye, 2007




Direct tragets of STM/KNAT1 action?

35S::KNAT1-GR




35S::KNAT1-GR is functional

35S::KNAT1 35s5::KNAT1::GR
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STM — KNAT1
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Vascular identity ATHBS NST1, SND1 Xylem fiber identity
Auxin signalling IAA27 SND2 Xylem vessel identity
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CESA8RXI CESAT7RX3 CESA4IRXS

Cellulose biosynthesis COBRA-L |K E4RX

Pectin PME61

Hemicellulose biosynthesis GAUT12/RX8

Lignin PAL4, LAC4IRX12 CTL2




STM — KNAT1
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Auxin signalling IAA27 \ NST1, SND1  Xylem fiber identity

Vascular identity ATHB-8  SND2 Xylem vessel identity
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Cellulose
Pectin

Hemicellulose




Stem cell maintenance vs differentiation &

Stem. cell
maintemance  —
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More reverse genetics...
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CLAVATA3
stem cells

- WUSCHEL
stem cell niche
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