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Recently developed Open Tools and Resources for Arabidopsis Researchers

Members of the subcommittee have been working on an updated portal for the visualization
of Arabidopsis MS data ever since the closure of the MASCP Gator. This new portal has now been
finalized and is available through the PeptideAtlas: http://www.peptideatlas.org/builds/arabidopsis/

Recent or Future activities of Subcommittee members

The last few years has witnessed several new surveys of Arabidopsis proteins by mass spec-
trometry. These approaches (deep proteomics) occurred due to the significant improvements in instru-
mentation, mainly sensitivity, that have occurred over the past 5 years. These data have been re-ana-
lyzed and combined into a PeptideAtlas portal that will enable the community to easily visualize
peptide coverage on a given Arabidopsis protein. This new portal will enable additional information
to be captured (e.g. PTMs, quantitation) about Arabidopsis proteins and is likely to be better support-
ed into the future due to it being hosted by the institute for Systems Biology along with other model
system proteomes (e.g. human, Drosophila, C.elegans, etc).
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| (2020) The CEP5 Peptide Promotes Abiotic Stress Tolerance, As Revealed by Quantitative Proteom-
ics, and Attenuates the AUX/IAA Equilibrium in Arabidopsis. Mol Cell Proteomics 19: 1248-1262

Showcases the power of quantitative proteomics to identify pathways, in this instance a novel pep-
tide-dependent control mechanism that tunes auxin signaling.
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A further addition to the recent deep proteome analyses of Arabidopsis, this study defines the abso-
lutely quantification of 16000 proteins throughout the plant lifecycle.

e Heinemann B, Kunzler P, Eubel H, Braun HP, Hildebrandt TM (202 1) Estimating the number of
protein molecules in a plant cell: protein and amino acid homeostasis during drought. Plant Physiol
185: 385-404

A unique look at the balance between protein and amino acid pools in drought stressed Arabidopsis.
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Planning for Fourth Decadal Roadmap

Overall: improvements in our ability to better
understand protein dynamics within the cell
and the plant during development and stress &
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Recently developed Open Tools and Resources for Arabidopsis Researchers

(i) Belcher, M.S., Vuu, K.-M., Zhou, A. et al. Design of orthogonal regulatory systems for modulating
gene expression in plants. Nat Chem Biol 16, 857-865 (2020).

A library of synthetic transcriptional regulators (activators, repressors and promoters) that modulate
expression strength in planta.

(ii) Brooks MD, Juang C-L, Katari MS, Alvarez JM, Pasquino H-J, Huang ], Shanks C, Cirrone J, Coruz-
zi GM. ConnecTF: A platform to integrate transcription factor-gene interactions and validate regula-
tory networks. Plant Physiology. 185(1). (2021)

A species-independent, web-based platform that integrates genome-wide stdies of TF-target binding,
TF-target regulation and other TF-centric omic datasedt and uses these to build and refine validated
or inferred gene regulatory networks.

(iii) Cai YM, Carrasco Lopez JA, Patron NJ. Phytobricks: Manual and Automated Assembly of Con-
structs for Engineering Plants. Methods in Molecular Biology. 2205:179-199.

Phytobricks are standardized DNA parts for plants that can be assembled hierarchically into tran-
scriptional units and multigene constructs. This protocol describes Phytobrick design and con-
struction and their assembly in manual and nanoscale automated one-step reactions as well as
high-throughput sequence verification of assembled plasmids.

(iv) Lehmann S., Dominguez-Ferreras A., Huang W., Denby K., Ntoukakis V., Schéfer P. Novel
markers for high-throughput protoplast-based analyses of phytohormone signaling.Plos One 15:
e0234154 (2020)

The authors generated and validated 18 promoter::luciferase and suggest an experimental setup for
high-throughput analysis. They recommended novel markers for the analysis of auxin, abscisic acid,
cytokinin, salicylic acid and jasmonic acid responses.

(v) Cirrone ], Brooks MD, Bonneau R, Coruzzi GM, Shasha DE. OutPredict: multiple datasets can
improve prediction of expression and inference of causality. Scientific Reports. 10(1):6804. (2020)

Prediction of causal gene regulatory relationships based on time series data as well as known net-

work edges and steady-state data. The method across different species has improved predictive accu-
racy over other state-of-the-art methods.
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