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ABSTRACT In plants, the patterning of stem cell-enriched meristems requires a graded auxin response maximum that 
emerges from the concerted action of polar auxin transport, auxin biosynthesis, auxin metabolism, and cellular auxin 
response machinery. However, mechanisms underlying this auxin response maximum-mediated root stem cell mainte-
nance are not fully understood. Here, we present unexpected evidence that WUSCHEL-RELATED HOMEOBOX 5 (WOX5) 
transcription factor modulates expression of auxin biosynthetic genes in the quiescent center (QC) of the root and thus 
provides a robust mechanism for the maintenance of auxin response maximum in the root tip. This WOX5 action is bal-
anced through the activity of indole-3-acetic acid 17 (IAA17) auxin response repressor. Our combined genetic, cell biol-
ogy, and computational modeling studies revealed a previously uncharacterized feedback loop linking WOX5-mediated 
auxin production to IAA17-dependent repression of auxin responses. This WOX5–IAA17 feedback circuit further assures 
the maintenance of auxin response maximum in the root tip and thereby contributes to the maintenance of distal stem 
cell (DSC) populations. Our experimental studies and in silico computer simulations both demonstrate that the WOX5–
IAA17 feedback circuit is essential for the maintenance of auxin gradient in the root tip and the auxin-mediated root DSC 
differentiation.
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RESULTS
Polar Auxin Transport Might Not Be Sufficient to 
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QC-Localized Auxin Signaling Maximum Requires the 
Activity of IAA17 Auxin Response Repressor
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Figure 1.
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Figure 2.
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Figure 3.

(A–F)
WOX5::HA-IAA17mImII 35S:VP16-IAA17mImII wox5

axr3-1 wox5 axr3

5

ht
tp

://
do

c.
re

ro
.c

h



WOX5 IAA17

DR5rev::GFP
wox5

DR5rev::GFP
35S::VP16-IAA17mImII

wox5

35S::VP16-IAA17mImII
axr3-1 wox5

WOX5 35S::VP16-IAA17mImII axr3-1
WOX5::ERGFP WOX5 

35S::VP16-
IAA17mImII axr3-1

WOX5::ERGFP

axr3-1
DR5rev::GFP

WOX IAA17

wox5
WOX5 35S::WOX5-GR

wox5 35S::WOX5-GR
wox5 

WOX5

35S::WOX5-GR

35S::VP16-IAA17mImII 

wox5 axr3-1

35S::WOX5-GR

YUC1

TAA1

TAA1
35S::VP16-IAA17mImII

axr3-1

Simulations of WOX5–IAA17 Feedback Loop Predict 
Robust Auxin-Maximum Guiding the Patterning of 
Root Stem Cell Niches

IAA17

6

ht
tp

://
do

c.
re

ro
.c

h



Figure 4.

(A) WOX5::ERGFP
(B) WOX5::ERGFP 35S VP16 IAA17mImII
(C) WOX5::ERGFP axr3-1
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Figure 5.
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Figure 6.

(A–D) in silico
in silico wox5 35S VP16 IAA17mImII axr3-1
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