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Extended DataFig.2|Loss of TIR1ACactivity does not affect the auxin-
induced degradation of Aux/IAAs. a. Therepresentative images of the two
separate channels showing the cvxIAA-induced DIl degradation indifferent
genetic background. Fl1seedlings were treated with200 nM cvxIAA for1hand
theimages were taken. Merged images of both channels for DIland mDII from
theindicated dashed boxes are showedinFig.1a.2independenttechnically
replicates with similar results. b. The degradation dynamics of different UBQIO::
Aux/IAA-Lucreporters. Three Aux/IAA-Lucreporter lines were respectively
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crossedinto the indicated genetic background. The time course of the residual
Aux/IAA-Lucintensityin theindicated F1seedlings on medium containing
200 nMcvxIAAisshown.Dataare presented asMean +/-SD, n =10 (TIRI-IAA6),
n=11(ccvTIR1-IAA6), n =11(ccVvTIR1**™-JAA6), and n =9 (ccVTIR1*™-[AA6);
n=9(TIR1-IAA7),n =10 (ccvTIR1-IAA7),n =10 (ccVTIR1*“™-IAA7),and n=9
(ccVTIRIA“™-JAA7); n =10 (TIR1-IAA8),n =9 (ccVTIR1-IAA8), n = 9 (ccvTIR1A“™-
IAA8), and n =8 (ccvTIR1*“™-JAA8) roots. One-way ANOVA, **p < 0.01,
***p <0.001.2independent technically replicates showed the similar results.
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Extended DataFig.3|Lability of Aux/IAAs and theinduction of the
stabilized axr3 variants. a. The degradation dynamics of Aux/IAAs in different
UBQI10::Aux/IAA-Luclines asindicated. Seedlings were transferred onto the
12MS medium containing 200 pg/mL cycloheximide. Timeinterval =2 min.
Mean+SD,n=10 (IAA6),n=12 (IAA7),n=12 (1AA8),and n =13 (IAA17) roots.
2independent technically replicates showed the similar results. b. Induced
expression of XVE>>axr3-mCherry and axr3 fused with different AC enzymes
asindicated. Shown are confocalimages of mCherry channelinthe root tips
of XVE>>axr3-mCherry, XVE>>axr3-mCherry-KUPS, XVE>>axr3-mCherry-KUPSm,
XVE>>axr3-mCherry-LRRACI, and XVE>>axr3-mCherry-LRRACIm transgenic
seedlings afterinduction with 1 uM B-estradiol for 4 h.
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Extended DataFig.4 |Most Aux/IAAs transcripts are downregulatedinthe
XVE>>axr3-mCherryline. The expression levels of the selected Aux/IAA genes
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before and after auxin treatment were largely reduced in the XVE>>axr3-
mCherrytransgeniclineinduced by -estradiol. Seedlings were pre-treated
with Mock or 3-estradiol for 4 h,and were then treated with the same medium
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containing100 nM IAA for different time periods. Gene expression level was
determined by RT-qPCR. Dataare presented as Mean +SD from more than

2biologically replicates. Two-way ANOVA, p < 0.05. Different lowercase letters
indicate significant differences.
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Extended DataFig.5|ACactivity of TIR1plays akeyrolein auxin-induced
transcriptional response. a. Quantification of DRS::Lucintensity in Fig. 2a.
Alldataare normalized to the average of the respective Mock group. Mean +SD,
nvalueisindicated. Two-way ANOVA, p < 0.05.2independent technically
replicates showed the similar results. b. The Venn diagram shows the number of
differentially expressed genes witha Log2FC >1and p adj<0.001indifferent
transgenic lines, comparing Mock to cvxIAA treatment. ¢. Expression levels of
theselected auxin-responsive genesintheindicated transgeniclines. Seedlings
were treated with 200 nM cvxIAA for 3 h. RT-qPCR was performed with PP2A as
theinternal control. Relative expression values were normalized to the average
oftherespective Mock group. Mean +SD from 3 biological replicates. Two-way
ANOVA, p <0.05. Different lowercase letters indicate significant differences (c).
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Extended DataFig. 6 | Crucialroles of TIRIACactivity inauxin-regulated
development. a. Quantification of lateral root density of the indicated 10-day-
oldseedlings.Mean +SD, nvalue of roots areindicated. One-way ANOVA, p < 0.05.
b. Theindicated complementation lines were transferred to new medium for
1.5days, and root hair length was measured. Mean + SD, n value of root hairsare
indicated. One-way ANOVA, p < 0.05. c. Quantification of lateral root density.
Seedlings of the indicated genotypes were transferred onto 200 nM cvxIAA-
containing medium for 4 days. Mean +SD, nvalue of roots areindicated. Two-way
ANOVA, p <0.05.d. Quantification of root hair length. Seedlings of the indicated
genotypes were transferred onto medium with10 nMIAA for1.5 days. Mean + SD,
nvalue of root hairs areindicated. Two-way ANOVA, p < 0.05. 2 independent
technically replicates showed the similar results. Different lowercase letters
indicate significant differences.
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Extended DataFig.7|cAMP canbypass Aux/IAA degradation and activate
auxin-responsive transcription. a. The typical conserved AC motifis shown
inthe upper part. The sequence of the AC motif from LRRAC1or KUP5and its
mutated form LRRACIm and KUP5Smis shownbelow. Red fontindicates the
core animo acid site. Blue font indicates the mutant form.b. The plasmid
structure showing the fusion of the AC enzyme (KUP5 or KUP5m or LRRAC1or
LRRAC1m) to stabilized axr3-mCherry driven by the 3-estradiol-inducible
promoter.c.d.Induction of axr3-LRRAC1 activates DRS::Luc expression.
Montage of false colourimages show DR5::Luc activity in the root tip of
DRS5::Lucsignalinroot tips of XVE>>axr3-mCherry-LRRACI (axr3-LRRACI) or
-LRRACIm (axr3-LRRACIm) in the DR5::Lucbackground after treatment with
1uM B-estradiol. Frames represent 10 mininterval (c). Quantification dataare
shownwith atimeinterval of 2 min. All datawere normalized to the average of
therespective values at 210 min. Significant differences (***p < 0.001) were
observedstarting from340 min. Mean +SD, n=14 (axr3-LRRAC1l)and n=17
(axr3-LRRAC1Im) roots, t test, one-sided (d). e. Similar accumulation of
axr3-LRRACland axr3-LRRACIm after induction with1 uM fB-estradiol. The
normalized fluorescenceintensity of mCherryin theindicated transgeniclines
isshown at the different time points after 3-estradiol treatment. Alldataare
normalized to the intensity at 185 min. Mean +SD, n=9roots, t test, one-sided.
nsp>0.5,*p<0.05.f-h. The LRRAC1fused to the stabilized axr3 inhibits primary
rootelongationrate and promotes lateral root formation. The XVE>>axr3
(axr3),axr3-LRRAC1and (axr3-LRRACIm seedlings were transferred to Mock or
1uM B-estradiol-containing medium, and theroot elongation rate was calculated
and normalized to the value of the first 2 h. Mean + SD, n=10roots (f); n =10
(axr3,axr3-LRRAC1m-1#and -4#),and n =9 (axr3-LRRACI-15# and -23#) roots (g).
The statistical analysis for (f, g) isincluded in the Source Data. For the
quantification of lateral root density (lateral root number/ mainroot length),
XVE>>axr3(axr3),axr3-LRRACland axr3-LRRAC1mseedlings were transferred
onto medium containing 1 pM B-estradiol for 4 days (h). n valueisindicated (h).
Mean +SD. Two-way ANOVA, p < 0.05 (h). Different lowercase lettersindicate
significant differences.



Article

@

High auxin : @i High auxin
TIR1-Aux/IAA interaction TIR1-Aux/IAA interaction
AC activity No AC activity

fu 26s proteasome

D=

(1) prioh auxin ‘ No Auxin, No TIRI/AFBs
No TIR1-Aux/IAA interaction No Aux/IAA degradation
AC activity : Fused AC enzyme

Extended DataFig. 8| Asimplified scheme summarizing the novelinsights
for auxin signalling pathway. (i) Auxininduces Aux/IAA degradation and
cAMP productionin parallel, resulting in transcriptional auxin responsesin
undisturbed situation. (if) When AC activity of TIR1/AFBs s eliminated (ACm),
auxinnormally induces the degradation of Aux/IAAs but cannot activate ARF-
dependent transcription. (iii) Interaction between TIR1/AFBs and Aux/IAAs is
necessary for both Aux/IAA degradation and cAMP production. Stable aux/iaa,
cannotinteract with TIR1/AFBs, and prevent cAMP production. (iv) Local
production of cAMP at the Aux/IAA-ARF regulatory niche bypasses auxin
perception, Aux/IAAs’ degradation and activates ARF-mediated transcription.
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Antibodies

Antibodies used Anti-GST-tag, HRP-conjugated monoclonal antibody (Agrisera, AS18 4188);Anti-FLAG-Peroxidase (Sigma, SLCFO816).
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Validation The antibodies were used for western blot experiments. They are commercially available, validated by the producers, and routinely
used in many labs.

Plants

Seed stocks The Arabidopsis seeds used in the study are all previously published and appropriately cited or acknowledged in the manuscript

Novel plant genotypes Does not involve novel plant genotypes.

Authentication The transgenic seeds were either generated in our group or provided by the authors of publication. And no authentication was done
by the authors.
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