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Supplemental Figure 1. Precision of LCM. (A) RT-PCR for marker genes kn1 and /ltp1 on

amplified RNA from laser captured domains reveals a high precision of laser microdissection.

Consistent with their known expression domains, kn1 transcripts are present at high levels in

the L2 of the meristem and Tip and barely detectable in the L1, internode, and developing leaf

primordia, whereas lfp1 transcripts are detectable specifically in the epidermis of incipient and

developing leaf primordia. Mer, meristem; Int, internode. (B) Transcript levels for the marker

genes kn1, ltp1, outer cell layer4 (ocl4), drooping leaf ortholog2 (drl2), sparse inflorescence1

(spit), and like auxin resistant2 (ZmLAX2) across the domain RNA-seq libraries reflect their

previously reported in situ expression patterns, further confirming the precision of

microdissections. See Supplemental Table S15 for gene IDs and references.
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Supplemental Figure 2. Predominant differential expression of individual gene family members
distinguishes cell identities. (A) Heatmap displaying expression profiles of expressed CLE
genes. Asterisk, cell type specific CLEs. (B) In situ hybridization shows FCP1 transcripts
accumulate in the L2 of the Tip. Arrowhead, PO. (C-E) Additional examples of gene families in
which individual or select members show abundant and differential expression across the apex.
Examples are shown for gene families with functions related to hormone signaling (C), cell wall
remodeling (D), or redox regulation (E). Number of members in the family is shown in
parenthesis. Only genes expressed at levels = 2 RPM are shown. Mer, meristem; Int, internode;

Vas, vasculature.



Supplemental Figure 3

>
5
w
5

cluster #4 (N=213)
leaf initiation

cluster #2 (N=745) : - Cc 1.0 cluster #3 (N=829)
leaf progression A 5 meristem core

508 508 508
n [7] 73
8 g g
5 06 506 5 06
3 3 3
0 04 0 04 0 04
= = =
202 202 )
0 : SRR = . 0 - : = 0 - -
Mer Tip PO P1 P2 P3 Mer Tip PO P1 P2 P3 Mer Tip PO P1 P2 P3
D Row Z-Score F
ERXTRESD bl |
2-1012 80%
- ZmFCP1 60% m ortholog = paralog
- Fea3 expr. not conserved
] ZmWOX9 0%
1 2m woxse
- 0% ~organ
Mer  Tip L1 L2 PO P1 P2 P3 Int Vas : gt ocC cz
initi.
E N 1.0 Ath vasculature 1.0 Ath organ initiation 1.0 Ath OC 1.0 Ath CZ
— c _ c _ c _
S o8 N=2,195 S o8 N=1,185 S o8 N=474 S o8 N=576
8 8 8 8
5 06 s 06 s 06 s 06
3 3 3 3
o 04 o 04 o 04 o 04
> > = 2
%02 /7 Bo2 .~ So2 \g/\ % 02 /\/_\
[ [ [ ]
DOV OD D2 > O DO D> O N S O VN > ON D O O > O D
OO TS O Y O T 07 Y O N ¥ NI SRAPKCARSIRNES
S T IES FP CEFITE Y F CFEE Y P CEEE

Supplemental Figure 3. Divergent gene sets define functional SAM domains in maize versus
Arabidopsis. (A-C) Left: main gene clusters with expression profiles characteristic for leaf
initiation (A), leaf progression (B) or meristem core identity (C). Right: representative in situ
hybridization images. Red line, mean expression values; Grey profile, range between highest
and lowest expression values. (D) Heatmap displaying expression profiles of key genes in the
proposed SAM CLE-WOX signaling module. ZmFCP1 is expressed specifically in subepidermal
layers of the CZ, expression overlaps with that of receptors FEA2 and FEAS3. In contrast,
expression of ZmWOX9b and ZmWOX9c specifically marks the L1 of the CZ. Mer, meristem;
Int, internode; Vas, vasculature. (E) Expression profiles of all domain-enriched Arabidopsis
genes considered for comparative analyses obtained from Yadav et al. 2009. Red line, mean
expression values. Grey lines, individual expression profiles; N, Number of genes. (F)
Percentages of maize genes expressed specifically during organ initiation, in the OC, or CZ with
a similarly expressed Arabidopsis ortholog (dark red) or related paralog (light red). Domain
enriched Arabidopsis genes for this analysis were obtained from Tian et al. 2019. Maize genes

without an identifiable Arabidopsis ortholog are not shown.
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Supplemental Figure 4. Combinatorial effects of diverse TFs distinguishes cell identities.

(A) Visualization of a GRN for all CZ-specific genes (yellow) with combinatorial interactions from
TF families positively- (green) and negatively-correlated (red) to PC1, as well as individual CZ-
specific TFs (blue). CZ-specific TFs (blue) can themselves be targeted by more broadly
expressed PC1-correlated TF families revealing a hierarchy in the GRN. (B) Enrichment
analysis on all expressed KN1 targets reveals KN1 preferentially targets genes connected to
organogenesis. Color intensity reflects different Mapman category ranks. TF families shown in

red are negatively-correlated to PC1 and meristem identity.
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Supplemental Figure 5. Dynamically expressed genes shape morphological variation.

Significance plot illustrating that natural variation underlying plant architectural traits is

significantly enriched near genes with highly dynamic patterns of expression across the apex.

Apex-expressed genes were grouped into 20 bins based on SE score. Architectural TASs are

significantly enriched near genes with low SE scores (Bins 1-3), whereas most constitutive

expressed genes with high SE scores (Bins 18-20) are depleted for TASs. Dashed line,

significance threshold (p = 0.05) based on Chi-square test with Yates' continuity correction.



