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To celebrate this Focus Issue on Translational Research from
Arabidopsis to Crop Plants and Beyond, we present a timeline
highlighting some of the exceptional discoveries, innovations,
and community milestones in Arabidopsis research over the
past 150+ years (Supplementary Figure S1). This timeline show-
cases multinational Arabidopsis efforts from as early as 1873 to
the present, divided into five categories: technology, community,
landmark paper, resource, and application. The technology cate-
gory encompasses novel discoveries and research that have been
particularly critical for advancing plant science into the 21st cen-
tury. The community category showcases activities that helped to
establish the Arabidopsis research community and enabled its
evolution. The landmark paper category includes 25 of the top-
cited Arabidopsis publications from The Plant Cell each year over
the last 25 years. The resource category features new tools and re-
sources developed by the Arabidopsis community, such as the
creation of the Arabidopsis seed stock centers and online data-
bases that have enabled plant researchers to gain a broader
understanding of plant biology in Arabidopsis and other species.
The application category highlights key technologies and plant
products that have been made possible through fundamental
Arabidopsis research efforts. This is not an exhaustive list, but a
few examples that have made it to market. See the rest of the fo-
cus issue for other applications. Together, this timeline illustrates
the rich history of Arabidopsis research and the Arabidopsis com-
munity, and the pivotal role Arabidopsis has played in advancing
plant biology and developing the critical tools, resources, and
technologies that continue to underpin innovations. Looking
ahead, how will Arabidopsis-based research and discovery help
to advance agriculture and biotechnology 25 years from now?

Landmark paper images are reproduced from The Plant Cell with
permission.

1873—Technology—First ~ Arabidopsis
(Braun 1873; Yaschenko et al. 2024).

1935—Technology—N. Titova proposes Arabidopsis as a genet-
ic tool (Titova 1935; Meyerowitz and Pruitt 1985).

1943- Technology—F. Laibach proposes Arabidopsis as a genet-
ic tool (Laibach 1943; Meyerowitz and Pruitt 1985).

1947—Technology—X-Ray = mutagenesis  of
(Reinholz 1947).

mutant published

Arabidopsis

1962—Technology—EMS mutagenesis of Arabidopsis seeds
(Robbelen 1962; McKelvie 1963).

1964—Community—The Arabidopsis Information Service—
first community newsletter—founded.

1965—Resource—Early community Arabidopsis seed stock list
(Robbelen 1965).

1965—Community—First Arabidopsis community conference
in Gottingen, Germany (Rébbelen 1965).

1975—Technology—G. Rédei proposes Arabidopsis as a genetic
tool (Rédei 1975).

1982—Technology—First Arabidopsis plants in space (Merkys
and Laurinavicius 1983).

1984—Technology—Arabidopsis has a small genome, good for
positional cloning (Leutwiler et al. 1984).

1985—Community—Arabidopsis is recognized as a model sys-
tem for basic research in plant molecular biology (Meyerowitz
and Pruitt 1985).

1986—Technology—T-DNA-mediated  transformation  of
Arabidopsis (An et al. 1986; Lloyd et al. 1986).

1987—Community—First modern era International Conference
on Arabidopsis Research (ICAR) at Michigan State University, USA.

1987—Resource—Modern era community Arabidopsis seed
stock list (Kranz and Kirchheim 1987).

1989—Technology—T-DNA mutagenesis (Feldmann et al.
1989; Marks and Feldmann 1989)

1990—Community—Multinational
Committee (MASC) founded.

1990—Community—Broad Arabidopsis community email list-
serv (Bionet) founded.

1991—Resource—Major Arabidopsis Seed Stock centers (ABRC,
USA & NASC, UK) established.

1992—Community—North American Arabidopsis Steering
Committee (NAASC) founded.

1992—Resource—Arabidopsis
(Michael Cherry et al. 1992).

1994—Technology—Cloning of the first NLR innate immune
receptors (Bent et al. 1994; Mindrinos et al. 1994 Grant et al.
1995).

1995—Technology—Microarrays to quantify whole Arabidopsis
transcriptome (Schena et al. 1995).

Arabidopsis  Steering

database created (AAtDB)
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1997—Technology—dsRNAi for gene silencing in Arabidopsis
(Chuang and Meyerowitz 2000).

1997—Application—Paradigm  Genetics and  Mendel
Biotechnology were both founded on the use of Arabidopsis ge-
netics and genomics to derive function for translational use.

1998—Community—Arabidopsis is declared a model organism
(Meinke et al. 1998).

1998—Technology—Arabidopsis floral dip with Agrobacterium
tumefaciens (Clough and Bent 1998).

2000—Resource—Arabidopsis genome sequence is released.
First plant/third eukaryote genome sequenced (The Arabidopsis
Genome Initiative 2000).

2000—Community—Workshop Report: “The 2010 Project”
Functional Genomics & the Virtual Plant. A Blueprint for
Understanding How Plants Are Built & How to Improve Them
(Chory et al. 2000).

2000—Landmark Paper—Hd1, a Major Photoperiod Sensitivity
Quantitative Trait Locus in Rice, Is Closely Related to the
Arabidopsis Flowering Time Gene CONSTANS (Yano et al. 2000).

2000—Technology—TILLING developed in  Arabidopsis
(McCallum et al. 2000).

2001—Landmark Paper—Growth Stage-Based Phenotypic
Analysis of Arabidopsis: A Model for High Throughput
Functional Genomics in Plants (Boyes et al. 2001).

2001—Resource—The Arabidopsis Information Resource
(TAIR) released (Huala et al. 2001).

2002—Landmark Paper—Arabidopsis Transcriptome Profiling
Indicates That Multiple Regulatory Pathways Are Activated dur-
ing Cold Acclimation in Addition to the CBF Cold Response
Pathway (Fowler and Thomashow 2002).

2003—Resource—Large-scale Arabidopsis T-DNA insertion line
collection with locations sequenced (Alonso et al. 2003).

2003—Landmark Paper—Arabidopsis AtMYC2 (bHLH) and
AtMYB2 (MYB) Function as Transcriptional Activators in
Abscisic Acid Signaling (Abe et al. 2003).

2004—Landmark  Paper—Novel and  Stress-Regulated
MicroRNAs and Other Small RNAs from Arabidopsis (Sunkar
and Zhu 2004).

2005—Technology—Translating Ribosome Affinity Purification
(TRAP) was first developed in Arabidopsis and then applied to oth-
er organisms (Zanetti et al. 2005).

2005—Landmark Paper—Functional Genomic Analysis of the
AUXIN RESPONSE FACTOR Gene Family Members in Arabidopsis
thaliana: Unique and Overlapping Functions of ARF7 and ARF19
(Okushima et al. 2005).

2006—Landmark Paper—First gene silencing by artificial
miRNAs in Arabidopsis. Highly Specific Gene Silencing by
Artificial MicroRNAs in Arabidopsis (Schwab et al. 2006).

2007—Technology—Arabidopsis ~ Electronic ~ Fluorescent
Pictograph (eFP) Browser released (Winter et al. 2007).

2007—Landmark Paper—MYC2 Differentially Modulates
Diverse Jasmonate-Dependent Functions in Arabidopsis
(Dombrecht et al. 2007).

2008—Resource—The 1001 Genomes Project was launched to
discover detailed whole-genome sequence variation in at least
1001 strains (accessions) of Arabidopsis thaliana (Alonso-Blanco
et al. 2016).

2008—Landmark Paper—A Battery of Transcription Factors
Involved in the Regulation of Secondary Cell Wall Biosynthesis
in Arabidopsis (Zhong et al. 2008).

2009—Application—Auxin inducible degron (AID) system
based on Arabidopsis auxin signaling, adapted to inducibly

degrade target proteins in yeast & mammalian cells (Nishimura
et al. 2009).

2009—Landmark  Paper—MYB58 and  MYB63  Are
Transcriptional Activators of the Lignin Biosynthetic Pathway
during Secondary Cell Wall Formation in Arabidopsis (Zhou
etal. 2009).

2009—Application—Optogenetics: Light switchable protein in-
teraction based on PHY-PIF system (Levskaya et al. 2009).

2010—Landmark Paper—The bHLH Transcription Factor
POPEYE Regulates Response to Iron Deficiency in Arabidopsis
Roots (Long et al. 2010).

2011—Technology—INTACT (isolation of nuclei tagged in spe-
cific cell types) developed in Arabidopsis (Deal and Henikoff 2011).

2011—Landmark Paper—The Arabidopsis bHLH Transcription
Factors MYC3 and MYC4 Are Targets of JAZ Repressors and Act
Additively with MYC2 in the Activation of Jasmonate Responses
(Fernandez-Calvo et al. 2011).

2012—Landmark Paper—Genome-Wide Analysis Uncovers
Regulation of Long Intergenic Noncoding RNAs in Arabidopsis
(Liu et al. 2012).

2013—Technology—Arabidopsis and Nicotiana were the first
plants to be edited using CRISPR (Li et al. 2013).

2013—Landmark Paper—Jasmonate Regulates the INDUCER
OF CBF EXPRESSION- C-REPEAT BINDING FACTOR/DRE BINDING
FACTOR1 Cascade and Freezing Tolerance in Arabidopsis (Hu
et al. 2013).

2014—Landmark Paper—Arabidopsis miR156 Regulates
Tolerance to Recurring Environmental Stress through SPL
Transcription Factors (Stief et al. 2014).

2015—Application—BASF introduced the PodGuard trait to
Canola farmers which was developed by Bayer based on discov-
eries of the Arabidopsis INDEHISCENT gene (Liljegren et al.
2004; Liljegren and Yanofsky 2006; Aguilera 2019).

2015—Landmark Paper—A Cascade of Sequentially Expressed
Sucrose Transporters in the Seed Coat and Endosperm Provides
Nutrition for the Arabidopsis Embryo (Chen et al. 2015).

2015—Technology—Development of the MorphoGraphX image
analysis software (Barbier de Reuille et al. 2015).

2016—Landmark  Paper—Regulation of Leaf Starch
Degradation by Abscisic Acid Is Important for Osmotic Stress
Tolerance in Plants (Thalmann et al. 2016).

2016—Technology—DAP-seq  developed in
(O’Malley et al. 2016).

2017—Landmark Paper—Arabidopsis WRKY46, WRKY54, and
WRKY70 Transcription Factors Are Involved in
Brassinosteroid-Regulated Plant Growth and Drought Responses
(Chen et al. 2017).

2018—Landmark Paper—The m6A Reader ECT2 Controls
Trichome Morphology by Affecting mRNA Stability in Arabidopsis
(Wel et al. 2018).

2019—Application—First commercial production of
CoverCress: field pennycress converted into a winter-annual oil-
seed crop based on Arabidopsis information (Phippen et al. 2022;
Chopra et al. 2018, 2020).

2019—Landmark Paper—Dynamics of Gene Expression in
Single Root Cells of Arabidopsis thaliana (Jean-Baptiste et al. 2019).

2019—Technology—Large-scale single cell transcriptomics in
plants in Arabidopsis roots (Denyer et al. 2019; Jean-Baptiste
et al. 2019; Ryu et al. 2019; Shulse et al. 2019; Zhang et al. 2019).

2020—Landmark Paper—Persulfidation-based Modification of
Cysteine Desulfhydrase and the NADPH Oxidase RBOHD
Controls Guard Cell Abscisic Acid Signaling (Shen et al. 2020).

Arabidopsis



2021—Landmark Paper—Distinct identities of leaf phloem cells
revealed by single cell transcriptomics (Kim et al. 2021).

2021—Application—During 2000-2018 Corteva field-testing
and screening for traits to improve crop tolerance to abiotic stress,
over 90% of the 35,000 genes in the prescreening were identified in
Arabidopsis. (Simmons et al. 2021).

2022—Landmark Paper—HPCA1 is required for systemic reac-
tive oxygen species and calcium cell-to-cell signaling and plant
acclimation to stress (Fichman et al. 2022).

2023—Application—Pairwise developed Conscious Greens, a
nutritious and better tasting mustard green, using CRISPR to
knock out the myrosinase genes to make them less bitter
(Grinstein 2023). This was based on decades of research on
glucosinolates and the myrosinase enzymes that break them
down in Arabidopsis and other Brassicaceae plants (Halkier and
Gershenzon 2006).

2023—Technology—Spatial single cell sequencing in Arabidopsis
(Nobori et al. 2023).

2023—Landmark Paper—Auxin contributes to jasmonate-
mediated regulation of abscisic acid signaling during seed germi-
nation in Arabidopsis (Mei et al. 2023).

2023—Application—Introduction of AtNPR1 into sweet orange
trees to increase resistance to Huanglongbing (HLB) citrus green-
ing in 2015 (Dutt et al. 2015). As of 2023, this technology is cur-
rently under regulatory status review by USDA APHIS (Silva
et al. 2018; USDA APHIS 2023).

2024—Technology—Arabidopsis single cell proteomics (Montes
et al. 2024).

2024—Landmark Paper—The m°A reader ECT1 drives mRNA
sequestration to dampen salicylic acid-dependent stress re-
sponses in Arabidopsis (Lee et al. 2024).

2024—Application—Norfolk HP developed The Purple Tomato,
bioengineered to have increased antioxidants. Arabidopsis-based
gene discovery aided in development of purple tomato as the
project started with the extraction of AtMYB12 protein from
Arabidopsis and exploration revealed that AtMYB12 increases fla-
vonoid accumulation and phenylpropanoid biosynthesis in toma-
to (Zhang et al. 2015). The Purple Tomato was released by Norfolk
Healthy Produce as an FDA-approved product in 2023 and became
available for purchase in 2024 (Martin and Butelli 2025).

2024—Community—First Arabidopsis community awards giv-
en (North American Arabidopsis Steering Committee).

Supplementary data

The following materials are available in the online version of this
article.
Supplementary Figure S1. Full size timeline pdf.
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