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Abstract –– The functioning of the root stem cell niche depends 
on the auxin maximum formed and maintained by auxin transport 
and local biosynthesis. The auxin maximum is located in the 
quiescent center (QC), which separates the mitotically active 
proximal and distal root meristems. Transcription factor 
WUSCHEL HOMEOBOX (WOX5) expressed in QC controls stem 
cell maintenance. In WOX5-overexpression line 35S::WOX5-GR 
we recorded increase in auxin biosynthesis through TAA1
upregulating and changes in PIN-mediated auxin transport. 
Altogether it leads to auxin redistribution between proximal and 
distal root meristems. We show with mathematical modeling that 
increasing TAA1 expression is sufficient to trigger auxin 
redistribution. Numerical simulation results reproduce wild type 
and WOX5 overexpressing columella phenotypes. Key role of 
auxin biosynthesis was support with L-kynurenine (the 
competitive inhibitor of TAA1 activity) treatment for 48h, which 
partially restored the wild type phenotype in 35S::WOX5-GR line. 
Our model predicts formation of “quiescent domain” by actively 
dividing columella stem cells and columella stem cell daughters 
that was proved by 3D image analysis of root tips with traced cell 
cycle events.
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