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Alleviation model

For the WT genotype, the alleviation model reads (see Material and Methods):
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By redefining time as T = tdp defining the new nondimensinal variables b = KzB,w = Ky, W
and parameters @ = aKg/dg, ¥ = YKy /dw, by = BoKg, wy = WKy, we can write a

nondimensional version of the model as:
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With this nondimensional model we computed the distribution of promoter fold-changes when

several parameters are allowed to change all at once.

For clarity, here we show how to compute the mutants with the full, dimensional model.

For the wox5 mutant (denoted with the superscript wox5) the model reads (it has WW°*5 = 0):
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The model for hravo mutant (superscript bravo) has BP73° = ( and reads:
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Finally, for the double bravo wox5 mutant (superscript dm) the model reads:
BI™ =0, WM™ =0

Pz(0,0) = a, Py (0,0) =y = PW(O, Wbravo)



Activation model

For the WT genotype, the activation model reads (see Material and Methods):
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By redefining time as T = tdp defining the new nondimensinal variables b = KzB,w = Ky, W
and parameters @ = aKg/dg, ¥ = yKy/dw, by = BoKg, wy = WKy, we can write a

nondimensional version of the model as:
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With this nondimensional model we compute the distribution of promoter fold-changes when all

non-dimensional parameters are allowed to change at once.

For clarity, here we show how to compute the mutants with the full, dimensional model. For the

wox5 mutant the model reads:
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The model for bravo mutant reads:
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Finally, for the double bravo wox5 mutant the model reads:
B =0, WM™ =0
PB(OIO) =a, PW(OIO) = ]/ = PW(OI WBm)

Complex formation model

For the WT genotype, the complex formation model reads (see Material and Methods):
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In the wox5 mutant the complex formation model reads:
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Therefore, the BRAVO and WOXS promoters in this mutant are:
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The complex formation model for bravo mutant reads:
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And the promoters in the bravo mutant are:
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Finally, for the double bravo wox5 mutant the complex formation model reads (notice that only

the factor S remains):

dem
dt

= p —dss™

And the promoters are:

Pz(0,0) = @, Py (0,0) =y = P, (0, WB™)



Stationary solutions

For each genotype, the stationary solutions are found by imposing the stationarity condition:

dB

i 0 and CZ—VZ = 0, of the equations that describe each genotype.We illustrate this with the

alleviation model, the results corresponding to the activation model being computed with the

same procedure.

For the WT, when we impose the stationary conditions the following set of two coupled

algebraic equations is obtained in the stationary state:
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which is solved numerically (see Material and Methods). We denote by BT, WWT  the
stationary solutions for the expression of BRAVO and WOX5 in the WT. The stationary BRAVO

and WOJX5 production activities in the WT are:
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where, once we have the stationary values BYT, WWT we can obtain their values by
substitution on the above expressions.

We proceed in the same way with each mutant with their corresponding equations set to the

stationary state.

For the wox5 mutant, we have WW°*5 = 0, and the stationary expression of BRAVO satisfies
ry exp
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which is solved numerically. The stationary BRAVO and WOX5 promoter activities

(productions) in this mutant are:
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For the bravo mutant in the stationary state we have B?7%"° = 0, and
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which is solved numerically. Once solved, the stationary promoter activities in this mutant are

found as:
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Finally, the model of the double bravo wox5 mutant already indicates the stationary state values:
B =0, WM™ =0

Pgm =a Pljdl/m =y= va§ox5.

As indicated above, with the Activation model we proceeded analogously.

The stationary solutions of the complex model were computed by setting the stationarity
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results into the following three coupled algebraic equations which need to be solved to find the

stationary values of the variables:
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where the superscript denotes the stationary solution of the wild-type (WT) case. The right-hand
side of the two first equations are proportional to the stationary promoter activity of BRAVO

and of WOXS5 respectively. The stationary heterodimers are given by:
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And the stationary productions are:
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In the wox5 mutant the stationary solutions are found by solving:
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Notice that in this mutant, WW*> = 0, C%9%*> = 0, C%2*> = 0 and the only heterodimer is:
WB ws Y

CWox5 — Ags BWOoX5 gwox5
Bs Ups + dps

Therefore, the stationary BRAVO and WOXS5 productions in the wox5 mutant are:
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In the bravo mutant the stationary solutions are found by solving:
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Notice that in this mutant, B?737° = 0, C2r¢v° = 0, CL747° = 0 and the only heterodimer is:
WB BS Yy

bravo _ Aws bravo cbravo
Cps’’ =—B S
Hws + dws

Therefore, the stationary BRAVO and WOXS5 productions in the bravo mutant are:
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Finally, in the bravo wox5 double mutant, the stationary solutions are:



B

B = 0, = 0,B™ =, Gy = 0,C85" = 0, Gy =
N

and the stationary productions of BRAVO and WOXS5 are:
pgm = q
Py =y = Py™

As indicated, for the complex formation model (as in the alleviation model) the WOX5

production in the bravo wox5 mutant is the same as in the wox5 mutant.

In all models, the stationary solutions in the overexpressing lines are computed similarly as in
the WT, being the only difference and added constant term in the production as explained in

Methods.

10



APPENDIX FIGURES AND TABLES

Figure S1: Medial longitudinal view of the Arabidopsis thaliana primary root apex.

Schematic representation of a 6-day-old primary root. At the root apex the stem cell niche is
formed by the quiescent center (QC) and the surrounding stem cells, which are highlighted in

different colors.

Figure S2: BRAVO and WOXS promote primary root growth and lateral root development.

A) Root length of 6-day-old WT and bravo-2 wox5-1 mutants in control and after BL treatment
(n>30, 3 replicates). Different letters indicate statistically significant differences (p-value < 0.05

Student’s t-test).

B) Lateral root density (number of lateral roots per mm of root length) of 10-day-olf WT, bravo-
2, wox5-1 and bravo-2 wox5-1 mutants (n>52, 3 replicates). Different letters indicate

statistically significant differences (p-value < 0.05 Student’s t-test).

Figure S3: BRAVO and WOXS expression patterns in overexpressing lines.

A) Bars show the relative expression of BRAVO and WOX5 in 35S:WOXS5-GR lines when
induced with 1uM Dexamethasone for 24 hours. Values in control conditions are not represented
as are 1. Data obtained from two independent biological replicates. Asterisks indicate significant

differences (* p-value <0.05, *** p-value < 0.001 Student’s t-test).

B) Bars show the relative expression of BRAVO and WOX5 in 35S:BRAVO-Ei lines when
induced with 30 uM B-estradiol for 24 hours. Values in control conditions are not represented as
are 1. Data obtained from three independent biological replicates. Asterisks indicate significant

differences (** p-value <0.01 Student’s t-test).
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C) Quantification of the GFP fluorescent signal of the roots in D-G. Boxplot indicating the
average pixel intensity of the GFP in the stem cell niche. (n>29, 3 biological replicates, Different

letters indicate statistically significant differences (p-value < 0.05 Student’s t-test).

D-G) Confocal images of Pl-stained 6-day-old roots. GFP-tagged expression is shown in green.
pWOXS:GFP in WT and 35S:BRAVO-Ei background in control (D, F) and after 6 days 30 uM

pB-estradiol induction (E, G). Scale bar: 50 pm.

Figure S4: BRAVO expression in the bravo wox5 mutant background.

A-D) Confocal images of Pl-stained 6-day-old roots. GFP-tagged expression is shown in green.
PBRAVO:GFP in WT and bravo-2 wox5-1 background in control (A, C) and after BL treatment

(B, D). Scale bar: 50 um.

E) Quantification of the GFP fluorescent signal of the roots in A-D in the stem cell niche.
Different letters indicate statistically significant differences (p-value < 0.05 Student’s t-test).

Different confocal settings were used in these images to those in Figures 2 and S5.

Figure S5: BRAVO and WOXS expression is BL. regulated.

A-N) Confocal images of Pl-stained 6-day-old roots. GFP-tagged expression is shown in green.
A-C) pBRAVO:GFP in WT, bravo-2 and wox5-1 knockout backgrounds in CTL (A-C) and after
48h 4nM BL treatment (D-F). G-N) pWOX5:GFP in WT, bravo-2, wox5-1 and bravo-2 wox5-1
knockout backgrounds in CTL (G-J) and after 48h 4 nM BL treatment (K-N). Images in control

conditions are the same that are shown in figure 2. Scale bar: 50 um.

O, P) Quantification of the GFP fluorescent signal of the roots in A-F (O) and G-N (P). Boxplot
indicating the average pixel intensity of the GFP in the stem cell niche. (n>25, 3 biological
replicates, *p-value < 0.05 Student’s t-test for each genotype versus the WT in the same

condition). Quantification of lines in control conditions are the same that are shown in figure 2.
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These results (together with Figure S4) suggest that the mutual regulation of BRAVO and WOXS5,

as well as their autoregulation, is not significantly altered by BL treatment.

Figure S6: Biochemical interactions of BRAVO and WOXS with BES1 and TPL.

A) Yeast two-hybrid assay showing BRAVO interactions with WOXS, BES1 and TPL in vitro.
In the left column yeast cells were grown on control media, and in the right column yeast cells
were grown on control media lacking Leu, Trp and His, indicating an interaction between the

proteins. Images in rows 1,3, 8 and 13 are the same that are shown in Figure 4L.

B-D) In planta interaction by Bimolecular Fluorescence Complementation assay (BiFC).
Confocal images were merged with red fluorescence images corresponding to chlorophyll.
Fluorescence was detected 48 h post agroinfiltration. Scale bar: 50 pm. B) BiFC showing BRAVO
interaction with BES1 and TPL. Nuclear YFP fluorescence is observed in N. benthamiana leaves
infiltrated with the BRAVO-eYFPC and both BES1 and TPL-eYFPN constructs. BRAVO-
eYFPC and empty-eYFPN are included as a negative control. C) BiFC showing WOX5
interaction with BES1 and TPL. Nuclear YFP fluorescence is observed in N. benthamiana leaves
infiltrated with the WOXS5-eYFPN and both BES1 and TPL-eYFPC constructs. WOX5-eYFPN
and empty-eYFPC are included as a negative control. D) BES1-eYFPC and TPL-eYFPN was

included as a positive control of interaction. Scale bar: 50 pm.

Figure S7: ROIs used for the quantification of the GFP.

A-B) Confocal images of pBRAVO:GFP (A) and pWOX5:GFP (B) Pl-stained 6-day-old roots.
GFP-tagged expression is shown in green. Insets show the GFP channels that were used for the

quantification. Only the area inside the yellow circle was used for the GFP quantification.

Figure S8: Promoter activities of BRAVO and WOXS in all genotypes and overexpressing
lines for the alleviation and activation models.
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(A,B) Stationary promoter activities for the alleviation (A) and the activation (B) models. To
mimic the empirical data, which is noisy, we evaluated the stationary productions pB and pW in
each genotype (the WT, each mutant case and each overexpression line), » times each, setting a
different set of parameter values each time, and for each genotype. We reasoned that the noise
found in the empirical data could be mimicked by small variations in parameter values, and set a
variation of 30% around a default value (parameter set values were chosen randomly from a
uniform distribution between Py/1.3 and 1.3P,, where P, are the default values of parameter of
the dimensional models (see their values in Table S1 and Materials and Methods)). We used
n=1000. This figure is to be compared with Figures 2H and S4E, that are the corresponding
experimental counterparts (recall vertical scales are arbitrary). The results for the WT, the mutants
and the overexpressing lines correspond to different set of parameter values. Thus, each circle
herein mimics a single root. Notice that the procedure and the interpretation is distinct from Figure

3C,D, Appendix Figures S9 and S10.

(C-F) Cartoon (C,D) and simulation results (E,F) of the alleviation (C,E) and activation (D,F)
models as a function of the control parameter x. This control parameter increases WOXS5 and
reduces BRAVO promoter activities (blue and red triangles; according to a=0.3/x, y=250x/(x+9)).
x=1 corresponds to the CTL condition, while x>1 can mimic growth under Brassinolide conditions
(green shaded area). The experimentally observed values in CTL conditions are computed as
ratios of the mean GFP (the same values as in Figure 3C,D) and are drawn as red and blue squares.
Error bars of these data are not depicted for clarity. In the plots (E,F), the region of fold change
FC<1 (i.e. the promoter activity is reduced in the mutant) is shaded in gray to visually
distinguish it from the region where FC>1 (i.e. the promoter activity is increased in the mutant).
Notice that based on the equations of the alleviation model (Egs. 1-4 in Material and Methods),

regulation of WOX5 by BRAVO is set through WOXS5 and therefore the following equality

wox5 dm
always holds pW"o*5 = piWm and hence 22— = 2%

SWWT = WT - In contrast, this equality does not

hold in the activation model. For BRAVO promoter, and since BRAVO is set to self-repress,
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BWOX5 dem

pWWoxs = pW 9™ and hence

pBWT pBWT

in both models, albeit they can take similar

values.

Figure S9: The effects of varying the model’s parameters on the promoter fold-changes for

the alleviation and activation models.

Boxplots showing the distribution of promoter pPBRAVO and pWOXS5 fold-changes in each
mutant and overexpression lines over the WT obtained in the alleviation (left panels) and
activation models (right panels), for a parameter space exploration larger than in Figure 3C,D and
for exploration of each parameter individually (A,B). The results are obtained following the same
procedure as in Figure 3C,D but for a random distribution of parameter values between Py/10
and 10P,, where P, is the default set of non-dimensional parameter values (see Table S1). As in
Figure 3C,D, for each run (i.e. each set of random parameter values), the WT, mutants and
overexpressor cases are computed all with the same parameter values. Circles denote the fold-
change obtained in each run, which indicates the mean fold-change predicted by the model for

that parameter set.

A, B) The effect of each parameter is depicted. The results correspond to the fold-changes
obtained when only one parameter is randomly changed, within a range of a tenth and ten times
their default values (see Table 1 in Supplementary Text). The parameter that is changed is

indicated in each panel.

C, D) The effect of changing randomly all the parameters simultaneously. This is analogous to

Figure 3C, D, but for a wider range of the parameter change.

Figure S10: The formation of a complex between BRAVO and WOXS can be interpreted as

an alleviation mechanism.
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A) The formation of the BRAVO-WOXS5 complex, together with the depicted transcriptional
regulation (BRAVO and WOXS5 self-inhibitions and WOXS5 activates BRAVO) can account for
the trends of fold-changes found experimentally. The model here only considers BRAVO and
WOXS5 proteins and the complex they form. The alleviation mechanism is exemplified by the
decrease of WOXS5 promoter in the bravo mutant. This decrease is absent if the BRAVO-WOX5

complex can not form (B).

B) The same transcriptional regulations as in A but without the formation of the BRAVO-WOXS5
complex. Without the formation of a complex, the model cannot explain all the fold-changes seen
experimentally. Specifically, WOXS promoter does not change in the bravo mutant, denoting

absence of regulation of WOX5 by BRAVO.

C) Introducing additional elements (S) capable of binding to BRAVO and WOXS is still
compatible with the experimental fold-changes in promoter expression. Comparison with A
shows that the competing factor S reduces the effect of overexpression of BRAVO on WOX5

expression.

D, E) If the additional factors are only able to bind to either BRAVO or WOXS, their mutual
cross-regulations may become impaired. In the case of BRAVO (D) the effect is more severe as
it is in very low quantities, allowing S to sequester it and impede its function (hence fold-changes
in the bravo mutant are 1). If S only binds to WOXS5 (E) the effect is less dramatic, as WOX5

remains at high enough levels to perform its function.

F,G) Fold-changes of the concentration of BRAVO in the wox5 mutant with respect to the WT
(F) and of WOXS in the bravo mutant with respect to the WT (G) for different values of binding
strengths with the additional factor S, showing that if both BRAVO and WOXS5 are able to bind
to S (panel F, dark pink zone), the fold-change of BRAVO in the wox5 mutant can be large
(particularly, BRAVO levels decrease). Notice that BRAVO concentration is the concentration
of BRAVO protein that is not bound to WOXS5 nor to S. Similarly, WOXS5 concentration is the
concentration of WOXS protein that is not bound to BRAVO nor to S. If there were no competing

factor, BRAVO concentration could increase in the wox5 mutant and WOXS5 concentration could
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increase in the bravo mutant despite their expressions would decrease in both cases. This is
because in the WT the proteins would be more produced but more sequestered between them. The
competing factor S enables that in the single mutants, S sequesters even further than in the WT

either BRAVO or WOXS5.

Panels (A-E) each depict a cartoon of the regulatory interactions of the scenario studied and the
boxplots of the distribution of BRAVO and WOXS5 promoter fold-changes in each mutant and
overexpression lines over the WT. These boxplots are obtained by solving the corresponding
model equations (Eqs. 6-11) in the stationary state for N=1000 different sets of parameter values,
following the same procedure as in Figure 3C,D: The parameter sets are randomly chosen from
uniform distributions of each parameter over the range Py/2 and 2P,, where P, is the default set
of non-dimensional parameters (see Table S1). For each run, the WT, mutants and overexpressor
cases are computed all with the same parameter values. Circles denote the fold-change obtained
in each run, which indicates the mean fold-change predicted by the model for that parameter set.
All parameters, except for degradations, unbinding coefficients and the parameters that define
each scenario, are randomly changed between each set. The parameters that define the scenario
and are unchanged are: In A, § = 0 (no production of S) as well as all parameters related to S are
set to zero. In B, as in A, and additionally Agy = pgy = dpy = 0 so that BRAVO-WOXS5
complex does not exist. In D, Ay = pys = dyys = 0, such that no WOXS5-S complex exists. In

E, Ags = ups = dgs = 0 and hence no BRAVO-S complex exists.

Table S1. Parameter values for the mathematical models.

Parameter values used to perform the numerical simulations. All are in arbitrary units. The right-
most column indicates the concentration and time scales in which these values could be

meaningful in a biological context.

17



Table S2. List of plant material lines used in this study.

Table S3. List of primers used in this study.

18



VR
e r-%*k

B Quiescent center

[ Vascular stem cells

O Columella stem cells

[0 Cortex and endodermis stem cells

Figure S1: Medial longitudinal view of the Arabidopsis thaliana
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Figure S2: BRAVO and WOXS promote primary root growth and lateral root development.



A B
1000 XX** % 60 — c a ab abc c
S 1.4x1077
5 s s =
% 100 2 40 2 1.2x107 5.
S S = hl 1 e
) 3 30 = .
e ¢ X X107 - R
o 14 S 8x10° i 3 i o
10 2 :
< 1
1 0 T T T T
Mock +Est. Mock +Est.
© O_\io RS ) oc s oc S

pWOX5:GFP 35S:BRAVO-Ei;
pWOX5:GFP

+ Estradiol G + Estradiol

pWOX5:GFP 35S:BRAVO-Ei;pWOX5:GFP

Figure S3: BRAVO and WOXS expression patterns in overexpressing lines.



&

brave-2 wox5-1; bravo-2 wox5-1;
pPBRAVO:GFP PBRAVO;GFP +BL pPBRAVO:GFP pPBRAVO:GFR.+ BL

E a b o d
3 253107

= .e

B 2x107 *

c - o

) i

E 1.5x1071 -

o) ? Ry

2 o EE

() ey

S 5x106 y N

o == ==
z

CTL +BL CTL +BL

pPBRAVO:GFP  pBRAVO:GFP;
bravo-2 wox5-1

Figure S4: BRAVO expression in the bravo wox5 mutant background.



pBRAVO:GEP

PBRAVO:GFP

pWOX5:GFP

pWOX5:GFP

o

bravo-2;pBRAVO:GFP

bravo-2;pBRAVO;GFP

bravo-2;pWOX5:GFP

bravo-2;pWOX5:GFP

PBRAVO:GFP

+BL
*

4x106 |

3x108 4

2x106 A

1x108 4

Average pixel intensity (au)

i
=l «
= 17
i — — _;_
. %
= e
T T T T T
~ &~ %
S ¢ L s ¢ 08
&g ¢ & ¢
<Q <Q

wox5-1,pBRAVO:GFP

wox5-1;,pBRAVO:GFP

wox5-1,pWOX5:GFP

wox5-1,pWOX5:GFP

Y

Average pixel intensity (au)

\ 4

>

bravo-2 woxd-1;
pWOX5:GFP

»

bravo-2 wox5-1;
pWOX5:GEP

PpWOX5:GFP
CTL +BL
* * * * *
4x106 >
3.5x106 .
&
3x106 ]
-
2.5x106 > Tt
101 rilwaie TN ‘
) n-. :
15x1067 L T = ¥
3 - _‘L_ T
1x106 %
[N PN
S g g
g & ¢ & & 98
N ¥ N ¥
N N
QO QO
N <

Figure S5: BRAVO and WOXS expression is BL regulated.
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Figure S7: ROIs used for the quantification of the GFP.



e
0

pPBRAVO activity (au)

® @
o u

@

E

i
n o
] ;

=
=}
:

promoter FC
7

Alleviation model

10
g
& 84
2
:26‘ o o
S 2
o

WT bravo wox5 bravo BRAVO
wox5 OE

WT bravo wox5 bravo WOX5
wox5 OE

™~ /M
(BRAVO] — [WoOXs |
N

pBwoz5
pBWT

pwb’ravo
pWWT

P B bravo
pB WT

pW’UJO(L‘5
pWWT

P Bdm
pBWT
pwdm
prT

3

BL

—
*
‘ E>\values
.
. *
L )

N
AN

=
iy

(B

pBRAVO activity (au)

_/

Activation model

2.5 10
3
2.0 T g8
= .
; 3 ]
v (3]
e e T
O x ;
os 2 2
pr— 2
0.0 0

WT bravo wox5 bravo WOX5

wox5 OE wox5 OE

v v
.
‘ %) values
.
AR S
.
s N\

N
1

. .
4

=
!
\

promoter FC
\
o

WT bravo wox5 bravo BRAVO

J

Figure S8: Promoter activities of BRAVO and WOXS3 in all genotypes and overexpressing lines for the alleviation and

act

ivation models.



> )

promoter fold-change promoter fold-change promoter fold-change promoter fold-change promoter fold-change promoter fold-change
o = N W » U O o = N W & U O o = N W ~» U O o = N W &~ U O o = N W » U O o = N W & U O

promoter fold-change
o = N W s U o

Alleviation

= ~

pBirave ppuess ppim

pBWoe pihravo plywess plydm iy Boc
PBWE pWWT pWT ppWE W

PBYT  pBWT  ppWE

5

ke ==

pBirave ppwess ppim

pBYer pWirere pl

oz piydm  pjyBos

PBVT pBWT  pBWE pWT pWT ppWE Wt

pBiTave pgeess ppdm

pBWoe pbrave piyeess piydm iy Boc

pBYT  pBWT pBWE  pBWE  pIpWT  pWWE Wi Wi

ew

pBiTwve ppwess ppim

pBWoe pibrave plywoss pypdm oy Bos

PBVT pBWT  pBWE pWWT pWWT pWE ppwT

e

pBtrave

pBWoe pitrave piywoss yydm oy Bos

PBVT  pWWT W pIgWE i

pBeoss  ppim
PBYT  ppWI

pBWVT

+

bo

- "'—.F_‘

pBirove pBwess ppim
PBVE

pBY
PBYT W

pWwess pppdn  pyyBoc
PWWT W T

PBYT  pBWT

By

.

pBbrave  ppwess  ppdm

pBWee pitrave plywess piydm  pyBos
PBVT  pBWT pBWE  pBWE  pWWT  pWI piyWE ,,er)

@)

promoter fold-change promoter fold-change promoter fold-change promoter fold-change promoter fold-change promoter fold-change
o = N W » U O o = N W » U O o = N W » U O o = N W » U O o = N W » U O

o H N W » U O

promoter fold-change

oS = N W ~ U O

Activation

O

+$$_’_‘?+_

PBWT  pBWT ppWT  ppWT pWE ppWE pipWE  ppWE

.

P R

pBiTere ppuess ppam
PBVT BT ppWE

pBWor piiravo plyvess plydm  piyBoc
PBVT  pWWE pIpWE ppWT W

€B

e o O o e e
Ew
! -
T
e e o f e s
o B B B B ey Bowr Do
wo

PBYVT

PBVT pBWT  pEWT  pWT pIpWE pgWE  pipwT

bo

+++ _!_‘r-p_1

pBirive ppuess ppim
BV pBVT ppWE

pBWor piybrave plywess plyém e
PBVT pWWE W pIWT  pipwT

By

pBYTOe pBeS ppém  ppWer piyrave plyvess pjydm gy boc
PBVE  pBWT pBWE  pEWT  pWWE W Wi Fwwrj

moter fold-change 0\ 4

O

=

o
~

-

[
o o o o
2 r N W

10!

-
o
[

Alleviation

pBeve ppuess ppim

pBWee pWhrave piywers ppyim  pyyfiee

PBWT  pBWT pBWT  pEWT  pgWE gWT pWE  pigWE

o)

moter fold-change

103
10?4,

Activation )

pBave ppvers ppim

pBWee pWhravo piywoss pjydm  pyyfoc

PBWT  pBWE pGWE  pWT  pWT pgWT ppWE i WE

Figure S9: The effects
of varying the model’s
parameters on the
promoter fold-changes
for the alleviation and
activation models.



KA Complex formation R (B No complex formation

a N
(BRavo] —(woxs] || (BRavo] -— woxs)

oo
[o0]

» )]
(o))

N

promoter fold-change
»

A g ./l
S SS mE T s e s e e e o
pBWT  pBWT pBWT  pBWT  pIpWT  pyWT  p[yWT  p W1 k pBWT  pBWT pBWT  pBWT  plpWT  p[yWT  plyWT pwaJ

~

f promoter fold-change
N

o)

o)

)]

~

@
D

N

promoter fold-change
SN

)./
Q
b

P

_J

r promoter fold-change rn\

12
® @
NN AN 10 /N A/
- an- e
q:}\C] D"/ﬂ

o B N W ~ U1 O

O N B~ O

pBWT  pBWT pBWT  pBWT  pwWT  pigWT pgWT Wt j

“\ 4 promoter fold-change U\ (

\
102 W (G 101
1009 1009 .
; 2
w 1072 Q| »102 E
= 10° >~ = 100
< 8[| s
10'4 fSZQ 10-4 | _:é
10 : . 102 10 . . 101
10° 103 100 10° 103 10°

N \ss AN Ass y
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Table S1. Parameter values for the mathematical models.

Parameter values used to perform the numerical simulations. All are in arbitrary units. The right-most
column indicates the concentration and time scales in which these values could be meaningful in a

biological context.

Alleviation model

Activation model

Complex formation model

Parameter | Value Units Parameter | Value Units Parameter | Value Units
a 03 nM/min a 03 nM/min a 0.5 nM/min
14 5 nM/min 14 5 nM/min y 5 nM/min
Kp 0.02 nM-! Kz 0.03 nM-! 1 nM/min
Kw 0.0017 nM-! Ky 0.0015 nM-! Kg 0.1 nM!
€ 0.15 - €p 0.15 - Ky 0.005 nM!
Ew 10 - Ew 10 - € 0.5 -
W, 800 nM W 430 nM Ew 10 -
B, 10 nM By 25 nM W 415 nM
B, 1 - B, 0.5 - dg 0.01 min’!
dg 0.01 min’! dg 0.01 min’! dy 0.01 min’!
dy 0.01 min’! dy 0.01 min’! dg 0.01 min’!
Ay 10 - Ay 10 - Apw 0.01 nM'min™!
G, 10 - Gy 10 - ABs 0.01 nM'min’!
Aws 0.01 nM'min’!
Alleviation model Activation model UBw 0.02 min’!
(adimensional) (adimensional) -
UBs 0.01 min’!
Parameter | Value Parameter | Value
Hws 0.01 min’!
a 0.9 a 0.9
dBW 0.01 l'l’lil'l-1
V 0.85 V 0.75
Y Y dgs 0.01 min’!
€ 0.15 € 0.15 -
dws 0.01 min’!
€ 10 € 10
il il Aq 10 ;
Wo 1.36 Wo 0.65
Gy 10 -
by 0.3 by 0.75
B, 1 B, 0.5
Ay 10 Ay 10
Go 10 Gy 10




Table S2. List of plant material lines used in this study.

Name Description Reference
bravo-2 Knock out mutant Vilarrasa-Blasi et al., 2014
wox5-1 Knock out mutant Sarkar et al., 2007
35S:WOX5-GR Overexpressor mutant Sarkar et al., 2007
35S:BRAVO-Ei Overexpressor mutant Vilarrasa-Blasi et al., 2014
pBRAVO:GFP Promoter reporter line Lee et al., 2006

pWOXS5:GFP

Promoter reporter line

Sarkar et al., 2007




Table S3. List of primers used in this study.

Name Sequence (5°-3°) Description
bravo-2 F TCCCTTAATCCCTAAACCCAGC Genotype bravo mutation Forward primer
bravo-2 R CCTGATGCAAGGGTACTATCG Genotype bravo mutation Reverse primer
wox5-1 F ATCTCATAAACCATGCATCGG Genotype wox5 mutation Forward primer
wox5-1 R TCGCTGGTTCCGATATACAAC Genotype wox5 mutation Reverse primer
LBbl.3 ATTTTGCCGATTTCGGAAC T-DNA border primer
RT-ACTIN2 F CTGGATCGGTGGTTCCATTC ACTIN2 RT-qPCR Forward primer
RT-ACTIN2 R CCTGGACCTGCCTCATCATAC ACTIN2 RT-qPCR Reverse primer
RT-BRAVOF TGTTAGCAGCTCATCGAGCCT BRAVO RT-qPCR Forward primer
RT-BRAVO R GATGACGTGCCAATGGTTCTT BRAVO RT-qPCR Reverse primer
RT-WOXS F TGATCTGTTTCGAGCCGGTC WOX5 RT-qPCR Forward primer
RT-WOX5 R AAACATTCTTGCTCTCTATCTTGCC WOXS5 RT-qPCR Reverse primer




