


Extended DataFig. 5| Comparison of transcriptional cellidentitiesinrice
and sorghumshoots. a,b, UMAP clustering visualizing the single nuclei
pan-transcriptomes of rice (a) and sorghum (b) nuclei 48 h after light exposure.
¢, Foldenrichment of cluster membership found in sorghumrelative to that of
rice.d, Heat map of transcript abundance for bundle-sheath marker genesinrice
andsorghumineachcelltype 48 hafterexposureto light. e, Overlap of cell type
specific marker genes of rice and sorghum, significance of overlap indicated

(log-normalized Fisher’s exact test adjusted Pindicated). f, Differentially
expressed orthologous gene pairs withinmesophylland bundle-sheath cells of
riceand sorghum. Genes fallinto two categories, those consistently partitioned
(more highly expressedinthe same cell typein bothrice and sorghum), and
those thatare differentially partitioned (swap expression from one cell type to
the other). Overall, 152 orthogroups were identified, for which the frequency of
higher-order orthology relationships (>1:1orthology) areindicated.
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Extended DataFig. 6 | Quantifying instances of consistent and differential
partitioningacrossall cell-type pairs. a, Overlap of orthologous genes found
partitioned between mesophylland bundle-sheath celltypesinriceand sorghum.
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Extended DataFig.7|Lightinduces changesincell-type-specific transcript

abundance. a,b, Activation of transcript abundance of light-responsive genes
duringthefirst12 hof light exposure. Each panel shows z-score normalized
gene-expression trends unique to each cell type for rice (a) and sorghum (b).

c,d, Repression of transcriptabundance from light-responsive genesin the first

12 hof exposure to light. Each cluster shows patterns of gene-expression
inductionuniqueto eachcell typeforrice (c) and sorghum (d). e,f, HYS, PIF,
GLKI(GOLDEN2-LIKE1), GLK2 and GNC (GATA NITRATE-INDUCOBLE CARBON-
METABOLISM-INVOLVED) expressioninrice (e) and sorghum (f) during the first
12 hoflight exposure acrosssix cell types.
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Extended DataFig.9|Bothlight exposure and transcriptional cellidentity
partition photosynthesis gene expression. a, Transcript abundance of
RBCS2inriceand RBCSIAinsorghum during de-etiolationin mesophylland
bundle-sheath cells of rice and sorghum. b, Volcano plots of genes significantly
partitioned to either mesophyll or bundle-sheath cell types under light
conditions (12-htime point, adjusted p < 0.05, likelihood-ratio test). ¢, Differences
infold change gene expressioninrice or sorghumgenesinthe etiolated state
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Extended DataFig.10|Discovering conserved cell-type-specific cis-elements
acrossspecies. a,b,10X Multiome UMAPs of rice (a) and sorghum (b). ¢,d, Dof3
motif prevalence withinaccessible chromatinisrestricted tobundle-sheath
and phloemclustersinrice (c) and sorghum (d). e, Foreach species, the top 25
most significantly enriched motifs within the bundle sheath were overlapped,
and clustered using TOBIAS. A threshold of 0.4 was used to find consensus

motifs (indicated on left). f, Number and log-normalized adjusted p-values of
enriched cis-elementsinrice (Oryza sativa) and sorghum (Sorghum bicolor)
withingenes that are consistently partitioned to the bundle-sheath cell typein
bothspecies (Rank sumtest).Inaddition, enriched cis-elementsin homologues
ofbundle-sheath-specificrice genesinthe C; grasses Chasmanthium laxum,
Hordeumvulgare, and Brachypodium distachyon are indicated.
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g, Foreachspecies, thetop 25mostsignificantly enriched motifs were
overlapped, and clustered using TOBIAS. A threshold of 0.4 was used to find
consensus motifs.
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Validation experiments in this study were replicated in the following ways:
- For our transactivation assay testing DOF transcription factor activity, we performed the experiment 3 times independently with similar
results, each with 4 biological replicates. We report only one experiment.
- For our GUS reporter of the minimal SIR reporter, we performed 52 independent transformation events. Resulting data for all independent
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results.

Randomization  Plant seedlings were randomized in growth chamber. Additionally, random seedling samples (n > 10) were taken at each time point observed.
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Seed stocks

Novel plant genotypes

Authentication

We used wild type Oryza sativa spp Japonica cultivar Kitaake, and Sorghum Bicolor BTx623

Oryza sativa spp Japonica cultivar Kitaake was transformed with a construct tagging bundle sheath nuclei with mTurquoise2.

Transformation method was agrobacterium mediated rice transformation. We analyzed 5 independent transgenic single copy lines.

Experiments were performed homozygous T2 and T3 seeds. Additionally,
Oryza sativa spp Japonica cultivar Kitaake was transformed with a construct tagging bundle sheath nuclei with the minimal sulfite
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