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Introduction
KNOX genes (Knotted1-like genes e.g. KNAT1, KNAT2, STM),

which comprise a small gene family with eight members in

Arabidopsis thaliana, are key-players of differentiation control.

In vascular development KNAT1/BP (BREVIPEDICELLUS)

has been shown to regulate the lignification of procambial

derivates (Mele et al., 2005) and it was suggested that

KNAT1/BP is playing a similar role as a repressor of

differentiation in the procambium as STM plays in the shoot

apical meristem. Here, we address the role of KNAT1/BP

during secondary growth in the Arabidopsis hypocotyl.

Materials and Methods
Plant material and growth condition

Homozygous knox mutant plants (SALK lines) were identified by

screening on kanamycin and genotyping by PCR. Wild-type

Arabidopsis thaliana Columbia-0 (Col-0), knox mutants, KNAT1-

overexpressor (35S::KNAT1) and KNAT1::GUS plants were

grown on soil in long-days (16-h light, 8-h dark) for 3-4 months in

a greenhouse.

GUS expression assays and lignin staining

Hypocotyls of 12 week old KNAT1::GUS plants were incubated in

GUS staining solution containing the GUS substrate X-GlcA for 3

hours and afterwards hand-sectioned, fixed in FAE and mounted

in chloralhydrate:glycerol. Phloroglucinol staining was performed

on cross sections of the oldest inflorescence stem segments and

on the hypocotyls of 12 week old plants.

Results and Conclusion
KNAT1::GUS was specifically expressed in cambial cells and the developing phloem (Figure 1A and B) suggesting an important role of

KNAT1 in secondary growth. Wild-type secondary growth in the hypocotyl can be divided into two phases; during phase I xylem vessels

and parenchyma and during phase II xylem vessels and fibers are formed (Chaffey et al., 2002). The null-mutant knat1bp-9 displayed severe

defects in the organization of secondary xylem formation in hypocotyls (Figure 2A and B). Phloroglucionol staining in the hypocotyl showed

that in the knat1bp-9 vascular development was arrested in phase I and xylem fibers were almost completely absent (Figure 2A and B). In

the other knox mutants similar phenotypes could not be observed (Figure 2A) indicating that these KNOX genes are not or only

redundantly required for the differentiation of xylem fibers. Double mutant analyses will enlighten their contribution.

Literature
Chaffey N, Cholewa E, Regan S and Sundberg B, 2002. Secondary xylem development in Arabidopsis: a model for wood formation.

Physiologia Plantarum 114,594-600.

Mele G, Ori N, Sato Y and Hake S, 2005. The knotted-like homeobox gene BREVIPEDICELLUS regulates cell differentiation by modulating

metabolic pathways. Genes & Development 19, 2088-2093.

Figure 1. Expression of KNAT1::GUS in Arabidopsis hypocotyl.

A. 10x magnification B. 40x magnification. Blue colour:

KNAT1::GUS activity.

Figure 2. Lignification in Arabidopsis knox mutants. A. In inflorescence stem and hypocotyl, B. Lignin

deposition and secondary xylem development in hypocotyl of wild type (Columbia-0), knat1bp-9, and

Overexpressor 35S::KNAT1.
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