molecular
systems

biology

N EGE

shoot apical meristem (SAM)

The SAM produces leaves and flowers from its peripheral zone (1) and
replenishes itself in the central zone (1) .

Cells between the meristem and the organ primordium undergo growth arrest,
forming a discrete boundary domain that separates the forming organ from the
SAM
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Axillary meristems (AMs) form in the boundary region in
seed plants
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An organ boundary-enriched gene regulatory
network uncovers regulatory hierarchies underlying
axillary meristem initiation
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TARGETED PURIFICATION OF POLYSOMAL MRNA (TRAP-SEQ)

Targeted purification of polysomal mRNA (TRAP-Seq) maps translating mRNAs under various conditions'”. In this method, tagged ribosomal
proteins are expressed in cells. The tagged ribosomal proteins are then purified and the BNA isolated. RNAs are reverse-transcribed to cDNA.
Deep sequencing of the cDMNA provides single-base resolution of translating RNA.
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Cap
Polysomes GFP Bead RNA reverse transcription cDMNA
Pros Cons
* Allows detection of translating RNAs » Not as specific as more recently developed methods, such
as Ribo-Seq

* RNAs translated by specific targeted ribosomes can
be assessed

* No prior knowledge of the RNA is required

s Genome-wide RNA screen
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isolate translating mRNA in the
LAS-expressing organ boundary cells
and AS1-expressing leaf primordia and cotyledon cells
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The CUP-SHAPED COTYLEDONS3 (CUC3) TF gene is specifically expressed in the boundary
domain
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Boundary  Leaf

466 17140 868

Table S4. Functional categories of boundary-enriched genes.

Category Gene No.
Structural proteins 190
Enzymes 124
TFs 46
Others 28
Unknown 78

Total 466
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Recent developed TF library + boundary domain expressing TF = 1184 protein preys
34 regulatory genomic regions

&0l 740256 (fragment*TF) PDls
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PDI network. Circle, transcription factor (TF), diamond; promoter fragment; edge, PDI. molecu|ar
Boundary-enriched TFs are shown in red, and boundary-depleted TFs are shown systems
in blue. Circles of the same color represent promoter fragments of the same gene. bmlogy
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Validation of protein—DNA interactions (PDlIs) Syﬂeg}glo
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Both CUC2 and ARR1, which activate LAS expression, and SPL9 and SPL15, which suppress LAS
expression, interact with the overlapping pLAS-12 and pLAS-13 genomic fragments in Y1H assays.
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Properties of the boundary-enriched protein—DNA interaction (PDI)
network .
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PDl-associated TFs have obvious differential expression patterns
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A Real-time RT-PCR analysis of target gene expression in wild-type and in transcription factor (TF) mutant or over-expression lines. Error bars indicate s.d., a double
asterisk (**) represents P-value < 0.01, and an asterisk {*) represents P-value < 0.05 between wild-type and a mutant or over-expression line.
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B PDls that result in activating (red line), repressive (blue line), and no effect (black line) in target expression were determined using gPCR of the TF and its target as
shown in (8) and in Supplementary Fig 55. Dotted lines represent referred interaction from homologous TFs. Boundary-enriched TFs are shown in red, and boundary-
depleted TFs are shown in blue.
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Network architecture and regulatory genomic region hubs
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In fact, the majority (53.9%)

LAS .
_ A of PDIs were associated
ARRI with one promoter region
STM l/ of each of two key

regulators, CUC2 and
LAS.

Axillary Meristem
Initiation

Figure 8. Summary of known and newly identified regulators and
regulatory relationships controlling AM initiation.

Gray solid line, known direct interaction between miRNA and targeting mRNA;
gray dotted line, known genetic interaction; red arrow, activating PDI identified
in this study, blue bar, repressive PDI identified in this study; black line, PDI
identified in this study, unknown regulatory relationship. New regulators of AM
initiation are shown in green.
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New views of boundary and AM development
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First, we confirmed boundary enrichment or depletion of a large number of genes (Fig
1C). O

Furthermore, independent GO analysis of genes enriched in the boundary domain and
GO analysis of TFs bound to promoters of key regulators of boundary specification and
AM initiation separately identified meristem-related GO functions (Figs 2A and 5A).

Additionally, we provided genome-scale support for the recent finding that a low auxin
niche is required for AM initiation , which is followed by a cytokinin signaling pulse
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Thanks for Watching !



