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Materials and Methods

Computational modeling and simulation

The computational model for the SAM is simulated on a dome-shaped template
represented as 1216 overlapping spheres, which roughly mimics the SAM of
Arabidopsis. For simulation of the axillary meristem (AM), the dome-shaped template
was downsized to 446 overlapping spheres, to mimic the smaller size of initiating
meristems. Cell positions are specified by 3D spatial coordinates, and cell sizes are
specified by the radius of each sphere. Cell neighbors are found by searching for
overlapping spheres. For WUS activation, a rib zone-localized OC signal is initially
defined manually. The experimentally determined HAM expression patterns in wild type
and different genetic perturbations were used as inputs for the SAM computational
model. For wild type and different genetic perturbations, different HAM protein
localization patterns were specified based on experimental confocal microscope
observations of reporter lines. Different HAM expression patterns in various stages of
wild type AM development were based on HAM RNA in situ hybridization experiments,
and then used as inputs for simulation of gene expression pattern formation process in
AM development. For AM initiation simulation, OC signal was defined as shown in Fig.
S10. Dynamics of 4 key molecules, namely WUS mRNA ([WUSr]), WUS protein
(IWUSp]), CLV3 mRNA ([CLV3r]), and CLV3 peptide ([CLV3p]) are described using
the system of differential equations that are listed below. The equations are applicable to
each of the cells in the template, the cell indices are omitted in the equations as shown.

d[WUSr]
dt

[WUSr]
(WUST]max

= Ky, [0CSignal] (1 - ) Ky [WUSH Gwrse + [CLV3PD) v (1)

Equation (1) describes the dynamics of WUS mRNA levels. ky.p 1s the parameter for
WUS mRNA production. WUS mRNA production is activated by a rib meristem signal
and is saturated by a maximum WUS mRNA value [WUSrt]nax. For degradation of WUS
mRNA, we introduced both CLV3-dependent and independent down-regulation terms.
kwm 1s the general parameter for WUS mRNA degradation and ywus;: is the parameter for
CLV3-independent WUS mRNA degradation.

d[WUSp]
dt

= Koypp WUST] = Kyypn [WUSD] + DyyryyspAIWUSD] v e e e e e e e e e e (2)

Equation (2) describes the dynamics of the WUS protein. kyyp is the parameter for WUS
protein translation from WUS mRNA. ky,, 1s the parameter for WUS protein degradation.
Dwusp 1s the passive diffusion-like symplastic transport constant of WUS protein. The
unit for the WUS transport constant in the model is “average common cell surface area
between two neighboring cells (in arbitrary unit of area)/time hour”. The diffusion of
WUS protein happens via plasmodesmata between cells in SAMs, which is only a small
portion of the cell wall area. So the effective apparent diffusion constant for WUS protein
used in this model cannot be directly compared to the protein diffusion constant in liquid
solutions or cell cytosol.



d[CLV3r]
dt

[CLV37]
[CLV37 ] max
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Equation (3) describes dynamics of CLV3 mRNA. Kk, is the parameter for CLV3 mRNA
production. CLV3 mRNA production is activated by WUS protein, inhibited by HAM
proteins, and saturated at a maximum CLV3 mRNA value [CLV3r]max. Kem 1S the
parameter for CLV3 mRNA degradation.

d[CLV3p]
dt

= kepp[CLV3Toffective] = Kepn CLV3P] + DepyapAICLV3P] e cee v e e e e e (4)

Equation (4) describes the dynamics of the apoplastic movement of the secreted CLV3
peptide. kepp 1s the parameter for CLV3 peptide formation from CLV3 mRNA. A term
called [CLV3rfrective] describes the buffered CLV3 mRNA level. kepn is the parameter for
CLV3 peptide degradation. Dcrysp, is the passive diffusion-like apoplastic transport
constant of CLV3 peptide. The movement of CLV3 peptide can be the combined result of
exocytosis from all parts of the plasma membrane, and apoplastic diffusion. Therefore,
we assumed a relative faster apparent diffusion constant for CLV3 peptide compared to
WUS protein.

[CLV3T] [CLV3T] < Cbufferlow
[CLV3reffective] =19 Chusreriow Cousferiow < [CLV3T] < Cpyrfernign ----(5)
[CLV3T] = Chusfernigh + Cousferiow [CLV3r] = Chussernign

Equation (5) describes the buffered CLV3 mRNA phenomenon (21). Based on a previous
report that CLV3 mRNA level can be varied in a ten-fold range without affecting WUS
RNA level and SAM development (79), we introduced a stepwise linear function to
consider the “effective” buffered CLV3 mRNA levels.

Chufterlow and Chusternigh are the parameters for low and high thresholds of the buffered
range of CLV3 mRNA, respectively. A biological mechanism for CLV3 activity level
buffering is suggested in (§).

Simulations were carried out using the explicit forward Euler method with fine fixed time
steps. Wild type SAM was simulated using parameter values given in Table S1. To
simulate the SAM of Mirl710E, HAM input was set to 40% of the WT control level
based on the experimental result (Fig. S6C). To simulate the SAM of the ham ;2,3
mutant, HAM input was set to zero. To simulate the SAM of the wus-/ null mutant,
parameter for WUS mRNA production rate (kwrp) Was set to zero. To simulate the SAM
of the wus-7 partial loss of function mutant, the activity of WUS protein to activate CLV3
mRNA production (ker,) was set to 5% of the WT control level. The above described
parameter changes were combined for simulations of the SAMs in wus-1;hami;2;3 and
wus-7;haml;2;3 mutants.

In addition, as negative simulation controls, we modified Equation (3) by assuming HAM
to be a positive regulator of CLV3 mRNA production either by itself or synergistically
with WUS protein. Predictions of CLV3 mRNA expression patterns by these alternative



models do not match the experimentally derived CLV'3 transcript pattern, as shown in
Fig. S3. In Fig. S3, we altered the relation of HAM and WUS in two different ways, the
equations for Fig. S3A and Fig. S3B were:

d[CLV3 CLV3

[ — T ., WUSPIHAMp] (1 - m) g [CLV3T] oo (S3A)
d[CLV3 CLV3

[ = T o WUSPIL + [HAMD]) (1 - m) — kg [CLV3] oo v o (S3B)

Equation S3A assumes that WUS and HAM work together to activate the production of
CLV3 mRNA (both HAM and WUS are required for activation). Equation S3B assumes
that HAM activates CLV3 mRNA production in addition to WUS. When we replaced
equation 3 with either equation S3A or equation S3B in the model, we found that in these
two scenarios, the simulated CLV3 mRNA patterns (Fig. S3) are greatly different from
the experimentally observed CLV3 mRNA pattern in a wild type SAM.

To further test the SAM model in the presence of dynamic template perturbations due to
cell growth and divisions, we introduced growth and divisions into our simulation
template. In the dynamic SAM template, cells move away from center of the SAM
laterally to mimic cell growth and cell division as it occurs in the meristem (27). The
asynchronous division of cells is randomly decided. In the center of the SAM, cells
divide more slowly, while cells in the peripheral zone divide more rapidly, to meet the
constraint of stable meristem shape. Simulation using this dynamic template shows that
the gene expression patterns in SAM are stable in the presence of cell growth and
division (Movies S4-S6).

For one additional special model reduction test, we simplified the 3D SAM template into
a 1-D cell layer-based template. Since L1, L2 and corpus are distinct clonal layers in the
shoot apex, which are undisturbed by cell growth and divisions, a further simplified 1D+t
cell layer model can also produce the apical-basal gradients of WUS and CLV3 transcripts
(Movie S7).

Plant materials and growth conditions

The pHAM::2xYPET-N7MirS; pCLV3::TFP-ER double-reporter plant was generated
through genetic crossing between pHAM 1 ::2xYPET-N7MirS (15) and pCLV3::TFP-ER
(28). The pHAM?2::YPET-HAM?2; pCLV3::TFP-ER double reporter was generated
through genetic crosses between pCLV3::TFP-ER and the HAM? translational reporter
PHAM?2::YPET-HAM? that was previously described (15). pCLV3::DsRed-N7 was
reported previously (/4) and the pATMLI::HAMIm-GFP; pCLV3::DsRed-N7 plant was
generated through the transformation of the plasmid harboring pATMLI::HAMIm-GFP
into pCLV3::DsRed-N7(Ler) through floral dip (29). The binary vector containing the
ATML1 promoter was previously published (30). The microRNA171-insensitive version
of HAMI (here referred as HAM1m) was used in pATMLI::HAMIm-GFP, with the
mutated Mirl71 recognition sites as described previously (18). The Mirl71OFE transgenic
plants were generated through floral dip transformation of a pMDC32 35S::Mirl71



vector into the Ler wild type which contains a pWUS.:DsRed-N7 reporter. haml;2;3 was
backcrossed to Ler, and the genotyping and generation of wus-7, wus-7,haml;2;3
quadruple mutant, wus-1, wus-1,ham1;2;3 quadruple mutant was done as described
previously (15).

gPCR

The levels of gene expression in both wild-type controls and the Mirl71OF transgenic
plants were quantified through the real-time RT-PCR. The plants from both genotypes
were grown in short day for 19 days and the roots and hypocotyls were dissected out
when harvested. The process of RNA isolation, reverse transcription and quantitative
PCR was described previously (15). The primers for qPCR are: HAM1I: 5’-
CGTCGTCAACATCAGTTTCAGTTTCC -3’and 5°-
GATGTGAGAAGCTGCTCTTTGA -3’; CLV3: 5’-
CAAGACAGCCAAGAAACAACTTT -3’ and 5°-
TCACTTCAGCAACAAACGTAATG -3’; and UBC (as the internal control): 5°-
TGGACCGCTCTTATCAAAGGACC -3, and 5°-
GCTCAGGATGAGCCATCAATGCT -3°.

Confocal imaging and image analysis

All of the fluorescent reporters were live-imaged by using a Zeiss LSM780 or a Zeiss
LSM880 confocal microscope. The live-imaging experiments were performed as
previously described (75, 37). Each image result shown in the figures has been confirmed
by at least four biological replicates. To image YPET, TFP and propidium iodide (PI)
simultaneously from either pHAM I ::2xYPET-N7MirS; pCLV3::TFP-ER SAMs or
PHAM?2::YPET-HAM2; pCLV3::TFP-ER SAMs, YPET was excited using a 543 nm laser
line; PI was excited using a 514nm laser line; and the TFP was excited using 458 nm
laser line. To image GFP and PI simultaneously in the pATML1::HAMIm-GFP;
pCLV3::DsRed-N7 SAMs, GFP was excited using a 488 nm laser line and PI was excited
using a 514 nm laser line. To image DsRed and PI simultaneously in either
pCLV3::DsRed-N7 or pATMLI::HAMIm-GFP; pCLV3::DsRed-N7 SAMs, DsRed was
excited using a 561 nm laser line and PI was excited using a 514 nm laser line. The
quantification of confocal images (in Fig. 1-2, Fig. S1) was performed by using Fiji with
the Fire selection in the LUT (Look up table) function.

RNA in situ hybridization and histological analysis

All of the plants for the RNA in situ hybridization in the SAMs and the histological
analysis were grown under short day conditions (8 hour light /16 hour dark cycle) at 22
°C. For in situ hybridization, vegetative shoots were fixed, embedded, sectioned,
hybridized and washed as described previously (32, 33) except for a hybridization
temperature of 53 °C and no RNase A treatment after hybridization. The full length
coding sequence of CLV3, WUS and HAM1 were used as probes. Each RNA in situ
hybridization experiment described was independently repeated at least two or three



times. Each in situ hybridization image shown in the main or supplementary figures has
been confirmed through more than three biological replicates in total.

CLV3 RNA in situ hybridization was performed for the validation of the model
predictions. For the direct comparison of the CLV3 patterns in different genotypes, the
plant samples of Ler wild type, ham1,2,3, wus-7, or wus-7,haml;2;3 (in Fig. 3E-H) were
grown in the same conditions, fixed at the same time (30 days after germination, DAG),
and assayed identically; the plant samples of Ler wild type, ham1;2;3, wus-1, or wus-
1;haml;2;3 (in Fig. 3M-P) were grown in the same conditions, fixed at the same time (22
DAG), and assayed identically; the plant samples of Ler wild type, ham1;2;3, wus-1, or
wus-1;haml;2;3 (in Fig. S7) were grown in the same conditions, fixed at the same time
(31 DAG), and assayed identically; the plant samples of wild type controls and
Mirl710F plants (in Fig. S6) were grown in the same conditions, fixed at the same time
(24 DAG), and assayed identically; and the plant samples of wild type and ham1,2,3 (in
Fig. 4) were grown in the same conditions, fixed at the same time (31 DAG), and assayed
identically.

WUS RNA in situ hybridization was also performed for the validation of the model
predictions. For direct comparisons of the WUS patterns during AM initiation, wild type
and haml;2; 3 plants (in Fig. S8) were grown in short days, then transferred to continuous
light for 3 days before fixation, fixed at the same time, and assayed identically.

HAM1I RNA in situ hybridization was performed to determine the patterns of HAM1 at
different developmental stages during AM initiation (as model input). Wild type plants
(in Fig. 4) were grown in short days then transferred to continuous light for 3-5 days for
the induction of AM formation at different stages, prior to fixation.

RNA in situ hybridization with all sense probe controls was included (in Fig. S9) to
validate the specificity of the experimental system. For each gene (CLV3, WUS and
HAM]I), the plant samples were harvested at the same time, and the in situ hybridization
experiment was performed identically for either antisense probe or the sense probe
control.

Quantitative measurement of in situ images (in Fig. S6A-B) from orthogonal sections
through the middle of SAMs of six Ler wild type and eleven Mirl710OFE samples was
performed by using Fiji. Three parameters were quantified including the total signal
intensity (pixel x intensity /pixel) that indicates if the CLV3 mRNA level is increased
(Fig. S6D), the area of positive signal (um?) that indicates if more cells express CLV3
(Fig. S6E), and the distance from the center of positive signal area to the epidermis (um)
that reflects the apical-basal pattern of CLV3 mRNA (Fig. S6F) in the SAMs.

For histological staining, vegetative shoots were fixed and embedded as for in situ
hybridization. Sections were de-paraffinated, rehydrated, stained with 0.01% toluidine
blue solution for 3 min, and rinsed with water. The plant samples of wild type and
PATMLI::HAMIm-GFP; pCLV3::DsRed-N7 plants (in Fig. S5) were grown in the same
conditions in short day and fixed at the same time (37 DAG).
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Fig. S2.

Summary of the expression domains of CLV3 RNA (blue), WUS protein (red) and HAM
(protein and RNA, green) in a SAM. The proposed regulatory circuit in control of stem
cell dynamics is also summarized. The expression patterns of HAM and CLV3 are largely
complementary and HAM1 (and HAM?) is co-expressed with WUS at the center of the rib
meristem. WUS protein moves symplastically from the rib meristem to the upper two
meristem cell layers (L1 and L2) to activate CLV3 transcription (represented by arrow),
and CLV3 peptide (which moves apoplastically) serves as a signal that restricts WUS
transcript to the rib meristem. Different from the WUS protein, no movement of HAM
protein from corpus to stem cells is detected. These facts are consistent with a hypothesis
that in the central zone in the L1 and L2 layers where HAM is absent, WUS is able to
activate CLV3 transcription; beneath the central zone where HAM is present, HAM
represses and/or HAM and WUS together do not activate CLV'3 transcription (with
repressive interactions or absence of activation) (represented by bar). Consequently, the
CLV’3 domain is established at the top of the SAM, dictating stem cell homeostasis during
meristem development. L1, L2 and corpus indicate different cell layers.



Fig. S3.

The CLV3 expression domain in a wild type SAM cannot be reproduced in silico if we
discard the hypothesis that the HAM abolishes the ability of WUS to activate CLV3
mRNA production.

d[CLV3r] [CLV3r]

T = kcrp[WUSp] [HAMp] (1 - m) - kcrn[CLV?)T] tae ses see vee ten sesas aes (S?)A)
d[CLV3r] [CLV3r]

T = kcrp[WUSp](l + [HAMP]) (1 - m) - kcrn[CLV?)T] ver vee s e e nen (533)

Equation S3A assumes that WUS and HAM work together to activate the production of
CLV3 mRNA (both HAM and WUS are required for the activation). Equation S3B
assumes that HAM activates CLV3 mRNA production in addition to WUS. From the
mathematical perspective, these two scenarios and our hypothesis are equally possible,
and from the biological perspective, these two possibilities have not been experimentally
tested prior to the work here. Failure of these two hypothetical possibilities in model
simulation: When Equation 3 was replaced with either Equation S3A or Equation S3B in
the model, the simulated CLV3 mRNA patterns (A and B) are different from the
experimentally observed CLV3 mRNA pattern. (A) The simulated CLV3 mRNA
expression domain in a wild-type SAM from the model using Equation S3A. Relative
CLV3 mRNA levels in each individual cell in different cell layers are indicated by color,
with a gradient from red (maximum, 1.21 arbitrary units (a.u.)) to blue (none). (B) The
simulated CLV3 RNA domain is in a wild type SAM from the model using Equation
S3B. Relative CLV3 mRNA levels in each individual cell in different cell layers are
indicated by color, with a gradient from red (maximum, 1.58 a.u.) to blue (none).
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Fig. S5.

Orthogonal sections of SAMs from both Ler wild type (A) and pATMLI::HAM1m-GFP
plant (B) at the same developmental stage grown in the same condition (at 37 DAG),
demonstrating the enlarged SAM of pATMLI1::HAMIm-GFP plants compared to wild
type. Scale bar: 100 pm.
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repression of HAM activity. (A-B) The simulated CLV3 RNA expression domain in 3D in
both wild type (first panel in A) and in a Mirl71 overexpressing (Mirl710E) transgenic
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plant (first panel in B) in which H4AM1 is downregulated to around the 40% of the wild-
type level. The simulated CLV3 mRNA levels in each individual cell at different cell
layers are indicated by color, with the gradient from red (maximum,1.02 a.u.) to blue
(none). (A-B) Validation of the computational simulation through RNA in situ
hybridization of CLV3 in wild type SAMs (panels 2-7 in A) or in SAMs from the
Mirl710F transgenic plants (panels 2-12 in B). All individual samples were fixed at the
same developmental stage (24 DAG) and assayed under the same experimental
conditions. Scale bar: 50 um. (C) RT-PCR quantification of both HAM1 and CLV3
expression in Mirl710FE compared to the wild type control. Error bar: SE calculated from
three independent biological replicates. Stars: P< 0.05 (t-test). (D-F) Quantification of
CLV3 patterns in six Ler wild type SAMs and eleven Mirl71OE SAMs shown in (A-B),
including the total intensity (pixel x average intensity/pixel, D), the area of positive signal
(um’, E), and the distance from the center of positive area to epidermis (um, F). Bars (D-
F): Mean + SE; Stars (D-F): P<0.001 (t-test).
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Validation of the simulation by RNA in situ hybridization of CLV3 in the SAM of wild
type (Ler) (A), haml;2;3 (B), wus-1 (C), and wus-1,; haml;2;3 (D) at 31 DAG under the
same experimental conditions. Arrows indicate CLV3-expressing cells in the meristems
(A-B) and they indicate no CLV3 expression in (C-D). Scale bar: 200 um.
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The patterns of WUS expression during axillary meristem initiation. Model prediction and
experimental validation of WUS RNA patterns during the de novo formation of new stem
cell niches in wild type (A-H) and in the ham,2;3 mutant (I-L). (A, C, E, G) Simulated
WUS mRNA levels at early stages (A, C) and late stages (E, G) in wild type. (B, D, F, H)
Validation of WUS mRNA patterns through RNA in situ hybridization to wild type at

15



early (B, D) and late stages (F, H) of AM initiation. (I, K) Simulated WUS mRNA levels
at both early and late stages in ham,2;3 and (J, L) Validation of the simulation through
RNA in situ hybridization of ham1;2;3 AMs at both early (J) and late (L) stages. The
initiation of AMs in the ham1,2;3 mutant was significantly disturbed, did not follow the
well-characterized developmental stages (23-24). The early stage (J) and late stage (L) of
AM initiation in the same ham ;2,3 plant were defined based on the distance of leaf axils
from the main SAM in longitudinal sections. (A, C, E, G, I, K) Relative WUS mRNA
levels (as the output) in each individual cell are also indicated by color (blue is no
expression, and red is expression at 1.23 a.u.). Arrows indicate WUS-expressing cells
during new meristem initiation. Scale bar: 50 um.
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in situ hybridization experiment was performed identically for either antisense probe or

sense probe control. Scale bar: 50 um.
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Fig. S10.

(A-D) The level of OC signal at early (A-B) and late stages (C-D) as the input for the
simulation during new meristem initiation. Relative OC level in each individual cell in
different cell layers is indicated by color, with a gradient from red (maximum, 1 a.u.) to
blue (none).
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Parameter | Biological Meaning Value | Unit
Kwrp Parameter for WUS mRNA production 04| /h
[WUSTI]max | Maximum WUS mRNA level 3 |au
Kwm General parameter for WUS mRNA degradation 0.8|/h
YWUSE Parameter for CLV3 independent WUS mRNA degradation 0.1 |au.
Kwpp Parameter for WUS protein translation 1|/h
Kywpn Parameter for WUS protein degradation 03|/h
Passive diffusion-like symplastic transport rate of WUS a.u. of
Dwusp protein 0.05 | area’h
Kerp Parameter for CLV3 mRNA production 2|/h
[CLV31]max | Maximum CLV3 mRNA level 3 |au
ke Parameter for CLV3 mRNA degradation 04| /h
Kepp Parameter for CLV3 peptide production 25|/h
Kepn Parameter for CLV3 peptide degradation 03 |/h
Passive diffusion-like apoplastic transport rate of CLV3 a.u. of
Dcrvsp peptide 0.3 | area’h
Chufferlow Low threshold of the buffered range of CLV3 mRNA 0.15 | a.u.
Chufferhigh High threshold of the buffered range of CLV3 mRNA 1.44 | a.u.
Table S1.

Parameters settings for SAM model.
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Movie S1

Full stacks of confocal image sections of the HAM1 reporter (green) in the same wild
type SAM as in Fig. 1, with cellular outlines (gray) stained with propidium iodide (PI),
from the bottom to the top, showing the apical-basal gradient of HAM1 expression.

Movie S2

Full stacks of confocal image sections of the CLV3 reporter (cyan) in the same wild type
SAM shown in Movie S1 with cellular outlines (gray) stained with propidium iodide (PI),
from the bottom to the top, showing the apical-basal gradient of CLV3 expression.

Movie S3

Full stacks of confocal image sections of both HAM1 reporter (green) and CLV 3 reporter
(cyan) in the same wild type SAM shown in Movie S1 and Movie S2 with cellular
outlines (gray) stained with propidium iodide (PI), from the bottom to the top. It shows
that the expression patterns of HAMI and CLV3 are largely complementary along the
apical-basal axis, with opposite concentration gradients.

Movie S4

Simulation for WUS transcript levels in a wild type SAM during meristem development
over 72 hours with growth and cell divisions. We assume that on average, cells divide
every 24 hours. The WUS mRNA expression domain stays stable in the simulated time
course. Relative levels of WUS mRNA are shown using arbitrary units, with a gradient
from red (maximum, 1.1229 a.u.) to blue (none).

Movie S5

Simulation for WUS protein levels in a wild type SAM during meristem development
over 72 hours with growth and cell divisions. The WUS protein expression domain stays
stable in the simulated time course. Relative level of WUS protein is shown using
arbitrary units, with a gradient from red (maximum, 0.949 a.u.) to blue (none).

Movie S6

Simulation for CLV3 transcript levels in a wild type SAM during meristem development
over 72 hours with growth and cell divisions. The CLV3 mRNA expression domain stays
stable in the simulated time course. Relative level of CLV3 mRNA is described using
arbitrary units, with a gradient from red (maximum, 0.8621 a.u.) to blue (none).

Movie S7

Simulation for WUS and CLV'3 transcript levels in a simplified one dimensional wild type
SAM from null initial levels (at 0 h) to steady state levels (at 48 h). Relative levels of
WUS and CLV3 mRNA are shown using normalized arbitrary values (from 0 to 1
normalized according to their respective maximum steady state levels). Red color
indicates high expression level (1) and blue color indicates no expression.

Movie S8
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Simulation for WUS transcript levels in a wild type SAM from null initial level (at 0 h) to
steady state levels (at 48 h). Red color indicates high expression level (1.1229 a.u.) and
blue color indicates no expression (0).

Movie S9

Simulation for CLV3 transcript levels in a wild type SAM from null initial level (at 0 h)
to steady state levels (at 48 h). Red color indicates high expression level (0.8621 a.u.) and
blue color indicates no expression (0).

Movie S10

Full stacks of confocal image sections of the pATMLI::HAM1m-GFP reporter (green) in
the same pATMLI::HAMIm-GFP; pCLV3::DsRed-N7 SAM as shown in Fig. S4, with
cellular outlines (purple) stained with propidium iodide (PI), from the bottom to the top.

Movie S11

Full stacks of confocal image sections of the pCLV3::DsRed-N7 reporter (red) in the
same pATMLI::HAMIm-GFP; pCLV3::DsRed-N7 SAM as shown in Fig. S4, with
cellular outlines (green) stained with propidium iodide (PI), from the bottom to the top,
showing that the expression CLV3 at L1 is dramatically reduced when HAM Im-GFP is
expressed at L1.

Movie S12

Simulation for CLV3 transcript levels in a wild type AM from early to late developmental
stages. Red color indicates the expression levels at or above 0.61 a.u., and blue color
indicates no expression (0).

Movie S13

Simulation for CLV3 transcript levels in a ham;2;3 mutant AM from early to late
developmental stages. Red color indicates high expression level (1.2316 a.u.) and blue
color indicates no expression (0).

Movie S14

Simulation for WUS transcript levels in a wild type AM from early to late developmental
stages. Red color indicates the expression levels at or above 0.61 a.u., and blue color
indicates no expression (0).

Movie S15

Simulation for WUS transcript levels in a ham,2;3 mutant AM from early to late
developmental stages. Red color indicates the expression levels at or above 0.61 a.u., and
blue color indicates no expression (0).
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